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Volcanic Event in 
Soviet Arctic? 

An unusual, higli-iiUiiudc plume uri^inui- 
ingaiBenneti Island (Oslrnv Uenneim) 
(76.7*N. 149.3°E) in the high Soviet A rail-, 
reminiscent of a volcanic eruption, was dis- 
covered during a routine scan of NOAA-ti in- 
frared imagery by the National Weather Ser- 
vice in Anchorage (Hruce Webster, [>ersonal 
communication, 1983). On ihc cover is an im- 
age acquired during satellite pass No. 18*1-13 
(NOAA-6) on February IK, 1983, at Oli: 

UT. The plume origi limed over the north- 
eastern corner of Bennett Island. The hori- 
zontal cross section over the source region is 
approximately 10 km and the observable 
length is 250 km. The fine structure of the 
plume's initial segment suggests the possibili- 
ty of a multiple source. Three distinct puffs 
corresponding to separate explosions make 
up the distal part of the plume. 

Earlier passes of NOAA-ti and NOAA-7 
were also analyzed. One indeed revealed such 
multiple structure during the initial phase of 
the event. Figure 1 is an image taken during 
pass No. 8535 (NOAA-7) at 00:47:00 UT on 
February 18. The picture shows a double or 
possibly triple source. One closely spaced pair 
of sources is located over water (sea icc) 15 
km from the eastern shore of the island. The 
water depth at this location is less than 100 
m. No unusual high-aliitude plumes were de- 
tected during earlier passes, except lor a faint 
low level plume, ~9l) km long, noticed dur- 
ing pass No. 8531 (NOAA-7) ui [8:0-1:27 UT 
on February 17. Thai plume did noL appear 
on the image taken -1 h later (NO A A Ii, pass 
No. 18938 at 21:56:04 UT on Fehmaiy 17). 

Passes over the region subsequent to ihc 
eveni shown on the cover and in Figure I did 
noi show any explosive activity. Howevci, on 
April 8 a new explosion was sighted during 
satellite pass No. 9227 (NOAA-7) at 0t):fifi:-H» 
UT. The explosion had apparently just lie- 
gun and showed up as a circiilat. high -alti- 
tude cloud directly over the Northeast cot net 
of Bennett island. 

Temperature cnhauiTiunus ol i lie infra- 
red images show that the plume-lop tempera- 
tures for the February event range from -45 
to -4l)X. The 500 millihui synoptic charts 
for February 17 and 18 indicate that Burrow, 
Alaska, was directly downwind from Bennett 
Ulaml. We therefore estimated the plume 
height by comparing the plume-top tempera- 
ture with radiosonde temperatures measured 
at Barrow on February 1 7, 23:00 UT. The 
tropopausc was at 8.5 km and the plume-lop 
height was cither at 7 km or ul 13 km. 

The origin lime of the main explosive 
phase is difltcuh. to determine because the 
wind velocity over Bennett Island al the time 
in question is not known. There is, however, 


enough photo coverage to deduce that the 
™ ai " c , x ,!i osive Phase must have started after 
-1:56 UT on February 17 and before Febru- 
ary 18. 00:47 UT. Comparison or plume de- 
velopment between 04:37 and 06:15 UTon 
February 18 (NOAA-6, passes 18942 and 
1 8943) gives an average plume drift of -60 
km/hr. 

Seismic recurds from the Geophysical Insti- 
tute network do not reveal any event occur- 
ring in the vicinity of Bennett Island during 
the time interval of interest. Our infrasound- 
( {election array ill Fairbanks was shut down 
and nur array in Antarctica did not show any 
signature of an explosive event during the 
relevant period. 

Preliminary data on aerosol routinely col- 
lected at Barrow by the Arctic Air Chemistry 
group or the University of Rhode Island 
show that elemental abundances or A!, V, 

Mil, Br, and Na were within their normal 
ranges both before, during and after Febru- 
ary 18 (Ken Rahn, personal communication, 
1983). 

The location of the event, if volcanic, is 
most unusual. The nearest Quaternary volca- 
no on mainland Asia is Balagan-Tas 
(66.43“N, 143.74°E), a cinder cone with a his- 
toric eruption about 1775. That volcano lies 
~IS00 km SSW of Bennett Island in Siberia. 
Searching for other possible historic erup- 
tions in the Arctic, we found one reference to 
an apparent submarine volcanic eruption 
from a seamount on the flank of the Lomon- 
osov Ridge at 88.27“N, 65.58°W. 1600 km N 
of Bennett Island [Htmlke, 1962). Seaquakes, 
bursting ice. explosive noises, and strong H 2 S 
odors were reported in the area November 
21-24, 1957, by a USSR scientific field party 
nil a drifting ice SOU km. BennetL Island lies 
on the Siberian continental shelf, -200 km 
east of the projected intersection of the Lo- 
monosov Ridge with the shelf edge. The Arc- 
tic ucc.111 spreading center (Nnnseu-GSkkel 
Ridge) intersects the shelf 500 km W of Ben- 
nett Island. 

A review' of Soviet geologic lucmuire (M. 
('Imrkiii. pciv cumin.) indicates thm olivine- 
I Hearing basalts, perhaps Irmii tile Crcliiccous 
period, crop mu over much ol Beiincti Is- 
land. Fossiiiicruus Cambrian and Ordovician 
argillites, sillsmne. anil minor sandstone and 
limestone underlie ihc basalt. According to a 
Dr. Ambler, a mcnibei iif DcLung's ship- 
wrecked party tliaL discovered Bciinctt Island 
on July II, 1881, the weathered 'trap-rock 1 
(basalt) forms prominent bluffs; some of the 
(lows show well-developed mUiiumii |umiiug 
{Dr7.ni/g, IKH3|. I he basalt and also l lie un- 
derlying sedimentary liascnieiil arc flat-lying 
and uudefoiTiied, indicating little tectonic ac- 
tivity since Paleozoic time. 

In spile of the unusual location, it is possi- 
ble that the rccciiL explosions on Bennett Is- 
land could be of uuliirn! origin and may have 
been associated with the formation of a new 
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oh ‘ imn r Phase of plume development, detected oy wwiw •*— r* 
n February 18, 1983. Note three apparent sources for the plume, :> •, . « 


volcanic vent. Activity may be com inning, as 
inclicaieil by the must recent explosion seen 
on April 8. One wuukl hope Uiui further col- 
laborative evidence will be furthcoming from 
Soviet colleagues in dciei mine whether there 
is vnkuilh. iictivity on Ben net l [skmd. If this is 
indeed the case, it would have sigiiilioini im- 
plications in the study 'if the tectonics of the 
Arctic. 

The cstinuied power released during the 
Fcbriuiry 18 event would be - 10 IJ Watts 
based on die plume altitude of 7 km [Marlon 
H al., 1956]. Il is unlikely that a time-limited 
iheink .il fuel In u n lould lelcMSC- that iniicli 
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Antarctic 

Atmosphere 

The January 1983 issue of the Bulletin of 
the Scientific Committee on Antarctic Research 
(SCAR) contains information on the activities 
of the Working Group on Upper Atmo- 
sphere Physics that are of interest to U.S. sci- 
entists. This working group met during the 
17th Meeting of SCAR held in Leningrad in 
July 1982. The working group noted that the 
southern polar region is uniquely significant 
in relation to the structure and dynamics of 
the middle atmosphere and therefore SCAR 
endorsed the coordinated, international Mid- 
dle Atmosphere Program (MAP) In Antarcti- 
ca.' ■ . 

With regard to Antarctic data' obtained 
during the International Magnetospherlc 
Study (IMS), SCAR urged scientists to initiate 
international, bilateral, collaborative pro- 
grams to exlr&ct important new results rele- . 
vant to the IMS. The Secretary of the IAGA 
Interdivislonal Commission on Antarctic Re- 
search (T. {firasawa, National Institute for 
Polar 'Research; 1 Tokyo) has available tabular 
Information on IMS Antarctic data, and pro- ; 

S ams, Similar information is contained on 
e 1982 IMS Source Boot, published by AGUj 
I In terms of. future research priorities, the . I 
Wdr king group Identified the foilowing areas: ' 
'• (]) Research scientists should Exploit lb - : ' 


the full the uniqueness of Aot.trciic.1 fur the 
study uf the ac ron uni y, il yuan lies, ami ener- 
getics oT the entire atmosphere in response lo 
the piecipiiaiimi of charged particles from 
space, and associated phenomena, occurring 
at subaiiroral and .limit al latitudes, in die 
cusp and in (lie jjolar tap. 

(2) Muliislaiinn, ground-based programs 
.should be pursued in provide spatially re- 
solved information. 

(3) Existing networks of ground stations 
should be strengthened by internationally 
planned chains of unmanned observatories. 

t-l) Balloon programs should be lc-iuIuo- 
ed to provide longitudinal scans at constant 
latitude. 

(5) Rocket programs should be contin- 
ued in order to give vertical profiles of atmo- 
spheric physical parameters. 

The working group proposed that a 4-day 
Workshop on Energetics and Dynamics of the 
Upper Atmosphere at Southern High Lati- 
tudes (WEDUA5HL) be held during the 1984 
SCAR meeting (location to be determined). 
The working group also re-appointed Nagaia 
as chairman and M.J. RycrofL (British Ant- 
arctic Survey, Cambridge) as cochairman. 

This news item was contributed by Louis J. 
Lanzerotti, Bell Laboratories, Murray Hill, NJ 
07974. 

Satellite Sale 
Update 

A senior Department of Commerce official 
whose connections with the Communications 
Satellite Corp. (Comsat) regarding the pro- 
posed sale of the weather and land satellites 
(Eas, March 22, 1983, p. 113) have been the 
subject or congressional inquiry has resigned. 
Comsat is considered the frontrunner of 
those looking to purchase the satellites. 

Guy W. Fiske, Deputy Secretary of Com- 
merce, submitted his letter of resignation on 
May 10; the resignation became effective May 
14. He had been scheduled to testify to two 
House Science and Technology subcommit- 
tees this month on the nature, extent, and 
propriety of his relationship with Comsat. As 
Eos went to press, it was unclear whether 
Fiske would still be asked to testify. 

Comsat allegedly had been lobbying strong- 
ly for the Commerce official to back Comsat a 
purchase of the satellites. Fiske reportedly has 
been considering leaving government service 
for several months. 

The House of Representatives voted ns an 
amendment to Lhe National Aeronautics and 
Space Administration authorization bill to 
block the satellite sale unless Congress gives 
its express approval. The Senate’s version of 
the same bill is being discussed within the. 
Commerce, Science, and Transportation 
Committee. • . 

tyep. Harold L. Volkraer (D-Mo.), ch air- 
mart of the House Space Science and Appli- 
cations Subcommittee,: one 'of the committees 
that. was to have Fiske testify, ; was asked vyhaL 
implications the resignation might have on. . 
the proposed sale. Volkmer told Ear, T don't 
think it will help any.’— ATT? . * ; 

NeWs on p. 378) 
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NeWS ( cent, from p. 377) 





Stellar Cannibalism 


Astronomers have obtained evidence that 
stars can literally swallow other stars, leading 
to the ejection of stellar materia! into space 

•>n.l »i,„ r i.. ..... ■ 


The Great Lakes Environmental Research 
Laboratory (GLERL) would close under Pres- 
ident Reagan's fiscal year 1984 budget pro- 
posal issued on January 31, 1983. GLERL, es- 
tablished in 1974, conducts experimental re- 
search in the field and laboratory on the 
physics, chemistry, and biology of the Great 
Lakes, their watersheds, sediments, and over- 

l m. i_i. 1. 1 


The IMS Source Book 

Ciiiitlft in (lit; hiltirnaliuiinl 
Magnolosphurli: Study Data Analysis 
C.T. Rus.sui! and 1).|. South wtuul, editors 


retied] predictions of the evolution of double 
stars. 

While studying the central stars of plane- 
tary nebula*— disk -shaped gas clouds that 
vaguely resemble planets— Albeit D. Grauer 
or the University of Arkansas at Little Rock 
and Howard E. Bond of Louisiana State Uni 
versily at Baton Rouge found that several of 
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die National Oceanic and Atmospheric Ad- 
ministration's (NOAA) ocean and coastal pro- 
grams activity. Also, it would mean dismissing 
a stall of 90, according to Eugene Aubert. di- 
rector of GLERL. 

Congressional action on the proposed bud- 
get cuts for all of NOAA, including the status 
of the laboratory, is proceeding through 
hearings and budget markups. The House 
has completed iu hearings and. as Eos went 
to press, had scheduled a budget markup ses- 
sion for May 1 1. A Senate Appropriations 
subcommittee held its hearing an April 26; a 
budget markup has been tentatively sched- 
uled for late May. GLERL had been pro- 
posed to be closed in the fiscal 198S NOAA 
budget (Eos, February 23, 1982, p. 169). but 
was reinstated by Congress. 

Support for continued operation of the lab- 
oratory was expressed in a letter sent by the 
entire Michigan congressional delegation on 
March 21, 1983, to the House appropriations 
subcommittee conducting hearings on the 
budget proposal to close GLERL. 

Of the 15 NOAA Environmental Research 
laboratories (ERL), GLERL is one of three 
‘wet’ laboratories. Present investigations in- 
clude a study of the lake-scale structure oF 
waves and their propagation characteristics 
through the use of 15 current meter moor- 
ings deployed in Lake Michigan. Also, the ba- 
sin runoff behavior of the large watershed of 
Lake Ontario is under study using an inter- 
dependent tank-cascade model; this will de- 
velop better forecasting abilities once meteo- 
rological information has been supplied. In 
addition, a program is continuing which in- 
vestigates the cycling, transport, and fate of 
toxic organic compounds. Involved in the re- 
search are 48 scientists, 30 graduate students, 
and 12 part-time employees who constitute a 
support staff. 

II GLERL is closed, the fate of this rc- 
progress is unclear. During the 
April 2b Senate Appropriations subcommit- 
tee hearing (Eos, May 10, 1983. p. 372), Sen. 


these central stars are actually very close stel- 
lar pairs. Previously, it had been [nought that 
the central star in a planetary nebula was a 
single star that expelled a gas cloud as it 
neared the end of its life. Their latest cliscov 
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cry, the central star oF planetary nebula Abell 
41, consists of a pair nr slurs that orbit each 
oilier in 2 hours and 13 minutes. The re- 
searchers also have found three other central 
star pairs that have cirhit.il periods of between 
II and 16 hours. 

The discoveries support theoretical predic- 
tions of the cvulniEun of double stars, the as- 
tronomers said. Il is believed that when a star 
exhausts the hydrogen fuel in its interior, it 
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expands to become a huge, cool, red giant, [f 
o star that hernnies a red giant happens to 


nave a second star orbiting it— as at least hair 
ijf all stars do— the companion star may sud- 
denly find itscir inside the inner layers of ihc 
red giant. Much us an earth satellite’s orbit 
begins to decay once it enters (lie outer layers 
of the eat ill’s atmosphere, the swallowed star 

Uni till I lion _ ! ■ . . . 
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wnuld then begin a gradual, inward spiral in- 
side Hie extended atmosphere of the red gi- 
ant. As i he captured star spirals in, it gr.ulu- 
ally speeds up the rota linn nf the outer layers 
of [lie red giant. This process cumin ties nil til 
enough energy is transferred to the outer lay- 
ers of tire red giant to cause them tr. be ex- * 
petlcd. leaving a close jxiir of orbiting stars 
surrounded by a nebula g.it cloud. 

The astronomers used telescopes at Kin 
Peak National Observatory near Tucson, 

An;., at C.cuo loluio Inter- American Obser- 
vatory in Chile, ami at the Louisiana State 
University Observatory. Kit Peak and Cerro 
Tolijlo are national astronomy centers fund- 
ed nv NSF, 


NASA Budget 
in Congress 


°[,. Re P resen,aLi ves has auiho- 
metl Jlt>!.7 million more than President 
Ronald Reagan proposed for the fiscal 1984 

ti Q n^A^Ta miCS ^ d S P ace Administra- 
non (NASA) budget. The House NASA au- 
thorization bill (H.R, 2065) passed by voice 
vote on April 26. Five days earlier, the Senate 
Commerce. Science, and Technology Com- 
matee marked up S. 1096, the Senile's 

S171 fi ™ n 0niaI,0n ‘i! 11 ’ recom mended 
al rif T! l ° n ? 10re than the R «g*n propos- 
al' mM \t?* le r a ex P?? cd 10 «* e °n the Gif 

»n mid May, after which time a conference 
committee will iron out the differences £ 
tween the House and Senate versions. 

President Reagan requested a total NASA 
budget of $7.1065 billion: $5.7085 billion for 
research and development. Jlflfl.s million for 

construction of facilities, and $1,247™ biSfen 
search and development. $137.1 million for 


construction at facilities, and $1.2425 billion 

°Tv CS c arch and P ro R ram management. 

nie Senate committee recommended a to- 
tal budget of $7.2781 billion: $5.8885 billion 

fn^ SCarCh 3nd deve, °P men[ . 5142.1 million 
for construction at facilities, and $ 1 .2475 bil- 

Tn ,h T ea o^ nd pr °* ram ma »agemeni. 

,‘" he five R&D I categories (see table), the 
largest recommended increases over the nres- 

WCr - in lKhnolo gY uUlbSion 
(150%) and space science and applications 
(approximately 8%). ns 

Wthin space science and applications, the 
Home author, zed $52 million more for phys- 

■ aJSlronom >' P ra grams, with $45 million 
of that increase targeted for the space tele 
scope. In addition, all of the House’s *15 mil 
Uon and all of the Senate committee^ ?, 0 ‘ 

Gr 'er^ F^^ f° r planetary exploration was 
a geted for research and analysis. The Sen- 
ate committee recommended increases to 

lioKhe r rQ T y P1 ° grams of 550 mil- 
he s™ri h nT, P ^. te J eac °l Je ’ 35 rai,,ion for 

search^rT T ! ab ' anc * 35 m 'Hion for re- 
menrfj , an *l? ia - The committee recom- 
President R^' ng r * * 6 . mi,lion Proposed by 
^r fl eagan f0r the tele-” 


Development Budge , in M iUion , of ^ 


Activity 


Space l ranspu nation system, 
^ipabality development 

0|wratiuns 

SjMee science a, uUpplicatb,,, 

I h>5ics and astronomy 
Planetary exploration 
‘■ife sciences 
Space 'Applications* 
technology utilization 

A 'c„ u xr ,,M “ iKhi '^ 


Reagan 

Proposal 


Senate 
Committee 
Markup 4/2 If 


Space Technology 
Tracking mid data acquisition 


Total research and development 


6708.5 
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The Interualional Mugtiolosphurii: Study. nr IMS, 
was a coordinated offorl to advaurn llm kimuiiulgn 
of the dynamics of tho ningnotospimro. in p.irtimilnr 
to study the responso of (lie near- mirth cmvirtuimimt 
to varying conditions in inlurplnnotiiry s|»m:n. 

This book identifios thu "Wlinl, VVliun anti llmv" nf 
the major IMS snlollitu, grmiml-hasutl rmrkol hihI 
balloon programs and lulls whom In i:iiii!.ii:| fnr llm 
data. Also covered urn many nf thu luuivniitiniial mid 
innovative IMS workshops including tlm { ItHirdimiti'd 
Data Analysis Workshop — a compiiler Imsml. uvnnl 
oriented multi-dalu sel approuch that proved vttrv 
successful. 

This book serves both tho ticlivn nistiarchor involved 
heavily in the IMS from tho beginning mid thnsn wlui 
would like to gain ontry into llin IMS study effort. 


tan-mtembers 


Order from: 

American Geophysical Union 
2000 Florida Ave., NW 
Washington, DC 20009 
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urtlnrs iituiur $r»o. must ho |in>]ini«| 


Uwell P. Weicker. Jr. (R-Conn.), tjiicstinned 
NOAA Administrator John V. Byrne about 

the imnnrt rlncinn tlm l.krt>. n . n ....' ... i 
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the impact dosing the laboratory would have 
on environmental research in the Great 
Lakes. 'We anticipate a certain amount of re- 
search to continue' at regional universities 
and through other federal agencies, Byrne 
told Weicker. Although changes will result 
from closing the laboratory, ’much nr the re- 
search will continue,' Byrne added. 

Before the hearing, another NOAA staffer 
indicated that some projects would simply be 
terminated if the laboratory were to close, 
while others may be transferred to tlic Pacific 
Manne Environmental Laboratory in Seattle 
or to the Atlantic Oceanic and Meteorological 
Laboratory in Miami, the other two wet labo- 
ratories in the NOAA system. GLERL Direc- 
tor Aubert argued LhaL the transfer of re- 
search projects is highly unlikely. He stressed 
that the other laboratories are geared mostly 
toward heavy metal research; GLEUL invest j. 
gates the biology of lake systems anil operates 
a lake hydrology research group that is 
unique among the ERL. Furthermore. 

NOAA would not be able to absorb nr relo- 
cate the personnel involved, Aubori said A 
som-ce at NOAA staled that individuals 
would have to choose to resign, to apply for 
posiuons m other parts or NOAA. or to re- 
ure, depending on their age and years with 
the government. The bulk of the research 
could be conducted by the stales in the re- 
gion. but tins could cause a great financial 
and administrative burden on the stales, ac- 
cording to the NOAA staffer 


(■ninpleieil data and other project inform* 
lion supplied In GI.KRl. are archived in the 
National Geophysical Data Center or the Ni- 
tional Oceanographic Data Center (Eos, April 
b, 1982, p. 2 18). GLERL maintains a working 
data base that im hides information that il 
originates or g.iiheis I rum other agendo. 
This working dam base, which is used onlybi 
(iLL.Ul. scientists, would lie Inst if the labora- 
tory closes. — 


Shell Funds Chair 


I lie Shell ( inoip, iiiies Fomiduiifin. lnc«of 
lloiisn.il. IVx.. has given 375H.UOU 10 the 
Univeisiiv of lcx.is at Austin to exiabliih the 
Shell llistingiiisheil Chair in ( .enphvsio The 
5-year, Sl'iii.lltiM-pet -vcmi grant willsuppon 
the siinlic-s of joliii Ci. Si later. Sclater, cur- 
rently a pinfessoi .ii die M.issacluisetts Intti- 
lule n| | ei Imnlogv. has .im-picd ajnim (Xni- 
lion lli.it la-gins July I in the geological w- 
fut «-s dep.u iiiii-ni and in the Imrimiefor 
Ceujilivsii s ai I 1 f Austin. 

■Silalei's n-.se.iii Ii into the formal inn of 
oiean basins has applications for uinlersiand- 
ing die way peimlenm deposits mature. Ik 
has si ■ ulii-il i In- iei oust i nil inn of niovcmeflii 
ol I be loniineiiis a in I die subsidence of wm 
hasiiis. Iff- is tonsideied an expeit in the in- 
teipreuiion ol grot I iei mill and seismic dan 

The giant is |>;ih nj the Shell IJislinguished 
f'l.-.;..- i.i:. i ■ mull 1'h* 


• o« giiini is p;n i oi me .iiic-n 
Cliaiis piiigram. e.stiiblished ill I9HU. The 
el uiiis are nut cm lowed. I mi are 5-vciirrliai 


Among the agencies that use the falxini- 
3 c e J lC . Ni,lional Weather Service. 


he National Ocean Service of the Ocean As- 

tionT 01 D,mu ^ l,lc ^wlroniiiciiial Pmtec- 
tion Agency am‘ ,hc- Army Corps of Kngi- 

neers. In additum, many states, private insti- 
he d" 5 ' Hnd 1,10 ReilCral publk hwK to 


cliaiis are not endowed, but are 5-year chair 
in die s< iriu e*. engineeiing. bushiest, and 
publii allairs. 'Chair Imhlers arc «• be prom 
ising young Mienihis with an csialilislicd rep 
iiiaiion as oiiiscuiding pei formers and 
potential lor « out inning brilliant careers,' 
Doris ( >'( ainiior, .senior vice jn esideiH of the 
Shell Companies Foumladnll. Pruvlmisly. 
I’linrrion (iniveisily id.wi icieivcxl nRrniU 
Ironi .Shell in Mi|ipoii a chair ill the B 110 * 1 ' 
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H. Berckhemer, K, Hstf, Editors 
Results from coordinated International investigations of: 

• Physical properties of crust and mantle In active regions. 

• Contemporary deformations and stress fields. 

• Paleomagnetic studies of relative block movements. 

• Petrology and geochemistry of volcanic and ophiolltic rocks. 

• of M^tOTancan e ^^MIt^ i i, (8ed,m ' nt “ Uo ” ^ ^ 

of the^oj^Atiantic ° n ^ ^^P* ne ‘Medlterranean’s system to the hieW: 
resolled. ,nt0 f ° CUS SOme ° f th ® “ ntrove ralal problems that still remain to be. ;- ‘ 


volume." fields has been summarised by the eight papers In this • ■ v. 
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Fisica de la Tierra 

Aaustln Udlas Vallina, Alhambra, Madrid. 
Spain (in Spanish), v + 73 pp., 1982. 

Rtvimed by China Lomnitz 

This brief introductory icxtlxKik fills a defi- 
nite need. There have been no accessible ref- 
erences in Spanish on general geophysics. 

The level of the book rapin es only a knowl- 
edge of high school physics, according to the 
preface; however, this is not so miirli a high 
school text as a reference guide for the gen- 
eral reader. 

The book contains four chapters : (I) Gravi- 
ty and the Shape of die Earth, (2) Earth- 
quakes and the Interior ol the Eanli, (3) The 
Magnetic field, and (4) Origins and Evolution 
of the Earth. The latter chapter contains 
most of the relevant information on plate tec- 
tonics and dynamics of the lithosphere. The 
sequence of chapters is sonic what awkward, 
since the idea of lithospheric plates is already 
introduced in Chapter 2. In fact, the discus- 
sion of plate tectonics contains several inci in- 
sistencies: in Figure 4-4, for example, volca- 
noes are shown as plumes rising from (lie 
Benioff zone and erupting oil shore, on the 
continental slope. The text compounds the 
confusion: ‘Because of the dip angle of the 
sinking plate, these volcanoes are found be- 
hind the coast tine. Continental rocks in the 
collision zone are pushed up to form laige 
mountain ranges in some places, such as the 
Andes.' 

The first three chapters arc treated in a 
more traditional fashion anil are generally 
more reliable. Again, they .tic maned bv a 
few confusing or inaccurate figures ami state- 
ments. 
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For full hmuIl'j. .lint iiiL-cliiiK u-jjijiis send mu- 
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alnu F.. Smith, Kxeiutjve INuxIih l-'.iiiciiius. 

^ adverodng inft'nuatH.n. u.m.ut Knliin K. 
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Jj°WriRht HIM |,y rise Aim-lit an Gi-uiilivsiral 
Kin. Material in lliis issue in.iv In- j»htrtiini|»- 
mdivicliial uienliws lor researtli i.r lIuss- 
m ujp. Pcrmissidii is also granted ui use 
non quotes and figures and (allies For imiilka- 
,■ If 1 ^kntlfic l» inks and jmn iwls. For uerniis- 
°dier uses, ci.nl.iti die A(il> Publi- 
«Hons Offitc. 

r.tj'la Cx l’ t . e5SCt l hi this |Hililitati(Hi (In nut ncc- 
r . c,t f ei official positions nf die Amciiran 
physical Union unless expressly slated. 

mi^a r ' pl '°IlJ u ‘ ce lo nw « I d*rs is included in an- 
jiiimir 11 ^ P® r year). Inforniiiiion oil in- 
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tram . add . l,IOnal nulling olhces. Eos, Trntu-ir- 
Miii- Cr ophy»eal Union (ISSN 0006- 
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American Geophysical Union 
2000 Florida Avenue. NAV. 
Washington. D. C. 20000 

u^ V «- infrared image of plume over 
NnAi V SUnd ^cn by weather satellite 
1983 J^ ,at 06 :16 UT on February 18, 
oriirin« C p ume I s fr'lly developed and 
Island ° V l ^ e corner °f Bennett 
Siberinn° ne ° r * e DeLQn g Islands on the 
lands!" C °, nUnen,al shelf- The Delong Ij- 
in thU :^ Skeiched * n hy hand. Dark areas 
p erat . ” f ™ red . picture mean warmer tfcm- 
«ads in ,l • mstance * Uie open water 
km- teml! ,e ,ce ^‘ Len 8 l h of plume: 250 
-40«o Perature at the top of the plunte 

of that a!? T , mel eorological conditions • 

and li l , h . is temperature existed a( 7 
tifede of?h« U, ! Uclc - Thc most Probable al : 
item^ ,?[ ,, e plume h ? km. See news . 
Kien'u i ^e- (Photo courtesy of J. It : 
GeopfiJi^,' t R °f. dcrer * an fl G. E. Shaw. 
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Maurice Ewing Series: Volume 4 isbn: 0-87590-403-3 

Earthquake Prediction 

An International Review 

David W. Simpson and Paul Q. Richards, editors 

The scope of the earthquake observation network has rapidly 
Increased. Presented here Is research from scientists worldwide 
exploring geodetic, seismic, geomagnetic, geoelectric and 
geochemical observations with particular attention to crustal 
deformation. 

• Seismicity Patterns 

• Geological and Sslsmologlcal Evidence for Recur- 
rence Times Along Major Faults 

• Short, Long and Intermediate-Term Precursors to 
Earthquakes: Seismic and Non-Selsmlc 

• Fundamental Studies, Laboratory Investigations and 
Models 

• Reviews of the National Programs of Japan, China 
and the USA 

51 papers 688 p.p. Illustrated 

List price $38.00 less 30% discount to AGU Members 

Order from: 

^American Geophysical Union ffl^ESSS 

« W - Prepayment by check, credit card or money 

Washington, DC 20009 order required for orders under $50. 

or call toll free 800-424-248B (In the Washington area 462-6903) 


ISSN; 0197-6346 

Hie Maurice Ewing Series oovere 
convergent tectonics In a broad 
spectrum of geophysical and 
petrologic studies. These volumes 
are Intended to give a survey of cur- 
rent studies In present and past 
areas of eubductlon by utilizing 
mull (channel seism Ic-refleol Ion pro- 
files, haat flow measurements, 
hypocenter locations, and volcanic 
rock compositions to bring out the 
processes and products of plate 
consumption. 


Other Titles 

Deep Drilling Results In the Atlantic 
Ocean: Continental Marglna and 
Paleoenvlronment (1979). edited by 
M. Talwani, W. Hay, and W.B. Ryan, 
439 p.p., ISBN; 0-B759Q-402-5 Usi 
price $23.00. 


Deep Drilling Results In the Atlantic 
Ocean: Ocean Crust (1979). edited 
by M. Talwani, C.G. Harrison, and D.E. 
Hayes, 446 p.p., ISBN: 0-87590-401-7 
Lisl price $23.00. 


Island Arcs, Deep Sea Trenches, 
and Back-Arc Baalne (1979), edited 
by M. Talwani and W C. Pitman, 400 
p.p., ISBN - 0-87590-400-9 List price 
$23.00. 


Thtfsc minor slips rtiav he atiribuu-ri m die 
author's elh.ii in |ih-sch> ii Luge and uhii- 
plcx subjvit on an ek'inviitiiiv lei el ,un! in a 
i 'in i| ■! eshwl yet easih uiinprelieiisiblL- lot mat. 
I'his nen-ssaiily leaves [nme etuis in the text 
and makes vinie sliilenients smind inure de- 
bnitive than iliex should. 1 suppose dial ihil 1 
ought in judge (he results in terms of ivlieth- 
er the intention ol the author, as stated in the 
pro I arc, has been achieved: 'In this text I aim 
in present in ail accessible form the mure ele- 
mentary foundations nf (lie science called 
genpliVMi s, m physics ol ilieeailli. I'H'Ic-smh 
LM fas amply hillils these ex pec tali' ms. lie has 
provided a lively annum — spiced with mi- 
me runs hisioriral refei cures— of an evolving 
science. Whenever possible, examples are 
drawn (Tiiin S|xmisii earthquakes; values of 
the gravity and magnetic fields arc given fur 
Spain; ;uul so tin. The text contains 10 num- 
bered equations, which seem cither mo few 
or too many. 

1 would predict dial ninny young people in 
Spain and iaitin America will be introduced 
to geophysics via this attractive, low-priced 
lunik. 

Cimia LoHinih is with the Irutitulo de havsiiga- 
ci tints ni Malematicfis Af/licndas y en Sistems, 
Uniifisidiid Nufionnt Autoiiomn de Mexico, 

01000 Aff.w'ra P l). Mexico. 

Sedimentary Petrology 

H. Blau, W. H. Freeman. San Francisco, xii 
+ 564 pp.. 1982. $29.95. 

Reviewed by Andre iv D. Miall 

Sirailgraphers and sedimentologists, for- 
merly a taciturn breed, seem now to be writ- 
ing books at a rate to rival that of the social 
scientists. Haivey BlaU’s new book joins sev- 
eral other recent products covering this topic 
(Greensmiih, Tucker), and similar material is 
dealt with in several more general textbooks 
on sedimentary geology (Blatt, Middleton 
and Murray; Friedman and Sanders; Leederj- 
Pettijohn). Blatt himself has gone over the 
ground now in three separate texts. However, 
such proliferation is not necessarily a bad 
thing if it eventually produces useful text- 
books. , 

Until about twenty years ago petrology con- 
suiuted die greater part of sedimentary geol- 
ogy but the revolution in facies studies has . 
somewhat left it in the shade in recent years. 
It is now generally recognized that, whether 
our objectives are those of the economic geol- 
ogist or curious academic, we gam the most . 
from sediments by subjecting them to a mu - 
tidisciplinary analysis. Therefore, to deal with 
only one aspect ot the work, as this book at- 
tempts to do, leaves this reviewer wid. muted 
feelings. Petrology is so often not the best 
tool to use ih carryingmul a b ^ ,n a ^P’’ 
particularly.'in clastic sea uences, _t fiat fusing 
bn it can bdeome an end m 
less, improvements in analytical techn que : 

j ■ nf sedimentary , 


less, improveiuciiu ... -r •- » 

and in our undenranding of sedlmeniary 

geochemistry, some of them; ddflumented^ 

here, continue tb. provide ipelrojoghis wjtl) a , , 

dU 'r^bS)k 0 containr J5 chapterlr. The first, .f 


iwu aic iiiiriiilikiiny, < lesi rilling the lypv.s «.f 
setliiiicui.irv rock, t licit plate icuniiii sctiiiig. 
weathering processes, smirce male-rials, ami 
basil i lay mitiL-ralugv. I be hulk >4 ihc- b>mk 
Uliapicis '1 1" l:<) i uvers, in tlie lulluwing or- 
der, tnu'huiks. Kingli'iiiLT.aes ami s.unl- 
siiines, liniL-si'itic-s. dull .tiliic-s, c-vapuriic-s. 
elicits, iion-rii Ii rucks, phosphorites, ami 
coal. Pm cat Ii rock ivpe the treat incut fnllnws 
a more nr less consistent organization: field 
ubsci vaitfins, types uf laljonuory analysis, en- 
viron men ml or chemical considerations, plate 
iu Inim s, .mi ic- ill example--., .mil lii"(lc-ui sel- 
tiugs. Ch.ipier 14 discusses the evolution ut 
research projects, with advice on how to 
search the literature and germinate ncu- 
idcas. Chapter 15 focuses on research tech- 
niques and methods. 

The author stales in his preface that the 
bonk is aimed at third or fourth year under- 
graduate students, but much of the material 
is quite elementary. Perhaps about one third 
of the contents is dealt with in my introduc- 
tory-course in sedimentolagy ami stratigra- 
phy in the second year, or ill a companion 
course on mineralogy. The control of sedi- 
mentary accumulations by plate movements is 
stressed,’ but only at a highly simplified level 
which senior undergraduates would (f hope) 
find very unsatisfying. Dickinson’s contribu- 
tions to this subject, on the plate tectonic con- 
trol of sandstone petrology, and Siever's dis- 
cussion of diagenesis in the same context, are 
barely dealt with. The obsolete terms etigeo- 
syncline anti miogeosyndine are used liberal- 
ly and serve only to confuse the plate tectonic 
discussions. Odier omissions include no dis- 
cussion of statistical petrofacies analysis, such 
as Purdy's classic work on modem Bahamian 
sediments, nothing on secondary porosity, 
and no mention of trace elements in coal anti 
their usefulness for environmental interpreta- 
tion. Surely at least some of these items are 
important for senior undergraduates, A com- 
parison with the Blau et al. textbook shows 
that the two are completely different books. 
Blau's new book is written at a much more el- 
ementary level, omitting most of the discus- 
sion of physical and chemical principles con- 
tained in the earlier work. 

On the positive side, there arc distinct ad- 
vantages to lie gained from a focus on specif- 
ic rock types one at a time. In a conventional 
sedimentology text, discussions of sediment 
sources, composition, and diagenesis tend to 
become subordinate to a treatment of facies 
and deposition^! environment. For many 
chemical sediments it is Impossible to divorce 
petrology from considerations of environ- 
ment, and this book contains some of die 
well-known diagrams of reefs and carbonate 
platforms. For clastic rocks die connection be- 
tween petrology and environment is less, obvi- - 
ous, and we are spared the pft repeated fig- 
ures of deltas, submarine Tans, and all the 
other familiar fairies rnoddls, - . : 

' On balance, this wojild.be a useful textbook 
for an introductory courts on sedimentary 
petrology, though It |s doubtful lhaL such a.: 
course should be given in' Isolation from the • 
rest of sedimentology. The emphasitf on prac- 
tical obsen-alian iechniques and laboratory . 
methods is particularly useful. Such omissions ' 
a} those mentioned above, and thp simplified 
_ [reatrpent of physics and chemistry, would. . " 


qtiicklv iliss.uisl v the- guMt.l sliufeuls. and 
iiiuti- <ui va need nuclei gi.uliiaicN would ..lo 
well iu (iii'ii iu die Blau. Midilleiuii, .mil 
Mm ray lext. 

Andie u- 1>. .Mini! i\ with ihr Ui fniitnniil >if ( ■ 
ii/'igy, L'nn'n\it\ it] 'I moulv. Toumhi, fhitaiv. 
Ohm, la MSS I A I 


New Publications 

Items listed in New Publications can be or- 
dered directly from the publisher; they arc 
not available through AGU. 

Agroclimate Information for Development: Reviv- 
ing the Green Revolution, D. F. Cusack (Ed.), 
West view press. Boulder. Colo, xvi + 397 

pp.. $20. 

A tins of hoseismnl Maps of A lutrnlnm Earth- 
quakes. I. B. Everingham, A. J. McEwin, 
and D. Denham, Bulletin 214, Bureau of 
Mineral Resources, Geology, and Geophys- 
ics, Australian Government Publishing Ser- 
vice, Canberra, unpaginated, 1982. 
Biological Methods of Prospecting for Minerals, R. 
R. Brooks, John Wiley, New York, xiv + 
322 pp., 1983, $42.95. 

Developments in Geophysical Exploration Methods, 
vol. 4, A. A. Fitch (Ed.), Applied Science, 
New York, x + 200 pp.. 1983, $37. 

The Earth Through Time, 2nd ed„ H. L. Levin, 
Saunders College Publishing, New York, 
viii + 513 pp. + appendix, 1983. 
Fundamental Research on Estuaries: The Impor- 
tance of an [uferdisciplinaty Approach, Panel 
on Estuarine Research Perspectives, Na- 
tional Research Council, National Academy 
Press, Washington, D. C., xi + 79 pp., 

1983. 


FUN RUN 


RUNNERS: 


Enter the FUN RUN 
(unofficial activity 
during the AGU 
Spring Meeting) 


WHERE: Fort McHenry 

WHEN: 6:30 PM, Wednesday. 
June 1 


DETAILS: 


Check the informa- 
tion board located on 
the meeting level, 
Baltimore, Conven- 
tion Center. Orga- 
nizers: Stephen R. 
McNutt and Michael: 
Kpnig ' 
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RATES PER LINE 

Position* Wanted: Fir si insertion $1.75, add i I ion - 
.il insertions $1.50. 

Positions Available, Services, Supplies, Courses, 
and Announcements: first imci lion $3.50, atl- 
diiinniii inscriion 5 $2.75. 

Student Opportunities : Fitsi iiuriliun Free, arldi- 
liunal imcitiuns $1.50. 

There are nn rlisu Hints or cummusiuns on 
classified ads. Any type style lhat » not publish- 
er's choice is charged for ai general advertising 
rales. Cos is published weekly an Tuesday. Ads 
must be received in writing on Monday, 1 week 
prior (o (he dale of publication. 

Replies la ads with box numbers should be 
addressed in Box _ — , American Geophysical 
Union, 2000 Florida Avenue, N.W., Washing- 
ton, D. C. 20000. 

For further information, call toll free 800- 
42-1-2488 nr, ill the Washington, O. C., area, 
482-6003. 

POSITIONS WANTED 

HydraloghtiEnvl ronmrnlal Scientist. Ph.D. rc- 
Karch associate seek* research teaching position. 
Research areas include sail water dynamics, water- 
shed mmlcling, liillslopc hydrology, contaminant 
transport. Interested also in climatology and ecolo- 
gy. Would consider also a nonacademic job. Box 
American Gcuphyaical Union. 2000 Florida Av- 
enue, N.W., Washington, D.C. 20009. 


POSITIONS AVAIL A Ul.K 

SdimolugiiL lamnm-I totally Geulugicnl Obici* 
vatoi y ul Columbia Uiiivcuiiy seeks a scisrnohwisL 
wuli si rung research iulercsti in teemnus and cuin- 
[■u tali hi ml iiiciliixh applicable to digital network 
!, u . r ,om . 3 i™j nr seismic gap al a sulxluction zone. 
I .irtu ipauon in ongoing research program and dc- 
vcwpnicni of future research proposals are expect- 
ed- Depending on applicant's experience and quali- 
firations the position svill be filled at either the post- 
uoctur.i] or associate research scientist level. Send 
rcinine, with pubUcaiions or manuscript and at 
least three refcienc« u.: Dr. Klaus Jacob, Umant- 
,™5 C|1y t,co3o K 11 '- 41 Ohscrviiloiy. P.disadcs, NY 

f-alumbia University is an equal upponuiiIii/atTir- 
umiiit action employer. 

uiX begiii ning I September Y.W. All hough die im- 
p'd appomiineiil will be as a In Hirer, nmlis annunl- 
Y tvucwab’c. flip ap|xiiniiiient miikl lead tn a lad- 
iler I.Kiilty positum next year. 

App'iintee wnuM leach ,<t built iiiidrivrailiiaic 
■mi graduate lei eh .mil slinnIJ he able to leach sev- 
eiJl s.l l'euulugy. Mineraloin.Ikf.chcmisirv. Field 
(■cologv, Phriitdl Geology. 1'li.D. rcciiiirid. il. aildi- 

f, <-n l.j lej. hmu. research .in, I service are required 
■'I iJiullv members at die Uniiersiiv «il California. 
.\j»|ifiianrs sh. hi hi siibmii a iiirrcnt i nrriculum 

‘ ,f -' hl11 ' '»•« .u lif row* »f liiii.- r,,»,iJe h |,„ 

have agreed to provide rclcrences. Applications 
should be complete by July 30. 1983 ;*] tame “r?la,e 
applications may be accepted until successful candi- 
njie is appointed. 

Send applicaiions to Dr. Uidi H. Cuhcit. Depart- 
ment «f Earth Sttences. University «r California? 

Roe r side. California 92521. 

is an Equal Ouponii- 

nili 'Affirmative Anion Employer. ™ 

Buirrau of Mineral Resources, Australia/Marine 
Geophysicist. The Australian Bureau of Mineral 

wlkV*? ,3g l' a " d Geo P h > ,ics (DM R) is 

dc 'J lo P in g .?n iniejrralcd, cumprehen- 
s!.c , ,r^i- ent flt M . l,dtfta **ndirw of the geology Sr the 
fnr , Ct,nl, r en, . a,,d °»>hore areas as a basis 

formincral ex ploution . 

b.,™ r™'i» i0n u ^ la ” ne Geosciences and Petro- 

rftnh™ und , cr,a j- es a ™ de range of regional 
onshore geological and geophyiical inveaueattonT 
and u rcspniuible for the unalviis and iniclration or 
= enufic data collected by private peiroC ex 
plocatlon companies offshore. H 

,„V I l Dlv , isk,n »«^ing a Marine Geophnicisi to 
relevant data on the stratigrapliv, structure 

A ^ ralian ™«inen.KS 

^ t P en ? nce t? aoumic stratigraphy u hijrhlv 
£*. r ?“ e burial and tSerWl 8 y 

geohatury analysis would be of value. 

Classification will be at Principal Research Sri™ 
tutor Senior Principal Resea rcfsdeniist fcid de-" 

S exIenW iKteaM farriida,c ' a 

$A35B3Q IaSSw?’? 1 S ° e " d « (PRS1- 

SS?^ lta * hs “ 

I lie Director 

Bureau or Mineral Resources 
('O. Dnx 378 

(-AN1IKKRA CUTV ALT 2fl0l 
Applicalhins dose 3 Juried 983. 

, °Tlip R S." rch A Plasma 


Research Associate. The Sianfard University 
School oF Eanh Sciences and the Center for Materi- 
als Research seek research-oriented scietist for au 
Initial three- year appointment to start approximate- 
ly October I 1983 whose responsibilities will include 
(I) Supervision and maintenance oF a neiv XRF- 
XRD facility 

{2) Supervision oF a new ESCA spcciromcier. and 
(3) interaction with our microprobe technician in 
optimizing software for geological applicaiions. 

Duties will include training faculty and student 
users oF the XRF, XRD, and ESCA, but not service 
work. Experience in operation oF XRF, XRD, and/ 

nr mirmnr/iKp rpnuin>fl' w'A uHM train nn 


rics 1 1 camputen (I ]fl)2, Tll23 t 1 1/34) opcraiing 
under Ihe RSX-I IM monitor and of FORTRAN 
[pel programming is essential. Although we envi- 
sion that the duties associated with this new equip- 
ment will constitute a Full-time jab For a year or lwo, 
we prcFer Ph.D.- level applicants who desire eventu- 
ally to develop their own research program in con- 
junction with Stanford geology faculty. 

Send C.V. to Gail Manood, Department of Geolo- 
gy, Stanford University, Sian ford, CA 94305. 

Stanford University Is an equal oppoitunity/affir- 
maiive action employer. 

Research Associate. The Earth Resources Labora- 
tory of the Department of Eanh and Planetary Sci- 
ences is seeking a research staff member For digital 
full waveform acoustic log data analysis. 

The applicant should have a Ph.D. in geophysics 
or elcctncnl engineering/computer science with at 
lust three yean industrial experience with well log 
analysis. 

Duties will Include Ihe development of data analy- 

ill lUrksiffRI fnr Tllll Uznizaa FV>rm 


liandling or diriial daia at ihe Earth Resources Lab- 
oratory. Individual will also be expected to super- 
vise the program and data transfer between ERL 
and members of the full waveform acoustic losnrina 
consortium. 

Please state minimum salary requirements. 
Resumes should be submitted to: 

Professor M.N. Toksdz 
do Vera Bnilard 
El 9-238 
M.I.T. 

Cambridge. MA 02139 

MIT is an equal opport unlly/afTi rm arivc action 
employer. 

Research Asiodate/Petrognphy-Petrqlogy. To 
join a research effort aimed at understanding die 
coiidcnsauon history of the solar system by mineral- 
ogiral, chemical, and isotopic studies of liny inclu- 
sions m primitive meteorites. Applicant need noL 
have previous experience with meteorites but 
r?u ce,? SU R ed) P«rograntar, skilled in ihe use 
ol the SLM ami election probe. Successful candi- 
ilstc will be dedicated, jiroduciive, an eiT«.live com- 
m. U n C ? ,0 L bo | h orally and in writing, and will have 

“isfi “ p,md in la,c ,u "" ncr - r 

Send resume and names of three references to: L. 
Grossman. Department of the Geophysical Sciences. 
JfJPJJj} 5734 S. Ellis Avenue. Cliicn- 

../ir C G, ji vc ™ , y°i Chicago is an equal opportuni- 
ty^ ffirinaiive aciion employer. 1 ^ 

Unlveralty of GeprgWFaculty PoaiUona. The De- 
Ke ^ ,|o 8 Y anucmaies hiring as many as 

hve people at the rank Df Assistant or Associate Pro- 
Kswr. on either a permanent (icimre track! or tern- 
pontry basis. 

'" dlld 5 ,cac j in *. undergraduate and gmd- 
‘“I? courses and conducting research. 

iJ,^ h ~ 8/r " carth *P« i «™ni to be considered 
mi ? 8 ,«'• geuchetnisiry, muicral- 

ogVpctroIogy. paleontology, sediment at ton, jtruc- 
tural geolOTy, geophysics, and marine geology. 

appi'catain— including a statement of 

nli: l, 8 ar !r d T S i ear<:h ,nlcresu - curriculum 
«ia. and names and addresses of three references— 
should be sent to: Head 
Department of Geology 
University of Georgia 
n ji- r Alh ™. GA 30602. 

W of “Mradons Is June 20. 

3SS ,d,M no ' '» ro “" d ' ■»- 

- w«* 

SS!!^.rtr> ig "r m m.l.L P rp V hi“ L a . nd 

rour,ei - dependent mSpU- 

iZiZT ** ,en twelve raman hours and t™ 
SSteZTi A PP D, " lrnenl M assistant profa- 
si«3' D ' P ra P leU ’ OT , Inductor (Ph.D. pending) 

three ir Pp iraU T n and r “ l,me - an d arrange for 
three reference letters to Dr. Richard W Fmi Hr 

fgJ[5 Cnl ofCk,ola n r - Lafoyene College. Easton, PA 


Research Positions fur Mathematical 
Physicists. Applications jiv hivitrii lor M-u-i.d tr 
search positions at the Cc-ulei hw Studio ul N’miliii- 
ear Dynamics, l-i Jolla Insiituie, lu-giiiiiiiig Miiiiinci 
1989. Current resc.trcli involves work nil luiiilinr.ii 
wave-ware interactions, acoustic, ojuii.il, .mil i.uliu 
wave propagation in rniidom nii'ili;i. .mil Mm iii.iiinii 
phenomena m the siiitisriiiti mecluiik s i hi inii.il 
and geophysical svsrcnis. I'lnsiiists .mil .ipjilii-d 
ntathcniatldans wlm air iiurminl in mu king on 
problems of the above tyjie shonlil si-rul icmiiiio 
and arrange for three letters of uiiuiomiiil.iiinii m 
be sent to Dr. Stanley Malic, Dirriiiir, ( SNU, Li 
Jolla Instituie, 8950 Villa [ii loll.t Drivo, Suite ^ | “ill. 
talolla, California 92037. ' 

La Jolla Institute is an equal ci|t|Kn tiitrily/.ilfii ni.iiiv 
action employer. 

Research Scientists) In Space Physics. I he Lilm- 
ratory Tor Atmospheric and Space I'lij-iin at the 
Universliy of Culoradu ainuiiuitcs npeiiings lm one 
or more research scientists. 

The successful catitliilaic(s) will join uur e\]K'ti- 
menul research programs in miI.ii- terrestrial jiliy su s 
and planetary atinosplicres. l-ASl' has nngniug 
sounding rocket anil satellite |imgr.uns dediratrd In 
the development of siiitc-uf-iltc-art iiisirtimeiiis Ini 
space research. 

An advanced degree is rci|iiired; a liackgninml in 
solar, planetary or atmospheric sciences is desii.ihU- 
although experience in rclau.il areas will In- innsiil- 
ered. Salary coninicnsuraic with expei ienie. 

Applicauoru, including a ciirn-iu |inik-<sinri,i| 
resume and the names of three refereiiri-s sliuulil 
be sent by June 10. 1983, to: 

Dr. Charles A. Barth, Dircciur 
Laboratory Tor Atmospheric anil Space Pliysits 
Campus Box 392 
University of Colorado 
Boulder, CO 80309. 

THE UNIVERSITY OF COLORADO IS AN 
EQUAL OPPORTUNITY/AFFIRMATIVE AC- 
TION EMPLOYER. 

GFD Poaltion/Texaa A&M University. The I >e- 
partmem of Oceanography uf Texas A&M Univer- 
sity has an opening Tor a tenure track osmium nni- 
iessor in physical oceanography In lie filled In- I 
Septeraber 1983. 


“JT™ »• mama nutabUitlcs, iiicluding nu- 
twri^l methods and computer simulation tecli- 

^ for a recent Ph.D. recini- 

^ 1 1 onc or ll¥0 fears of post ph^n 

fcSsSKSsasaparaa s 


w d r^^??' u " r i te with^aKBroUoSL mpw *‘ 

u>« 






®a^ass h ai5Kair 

h? n^\ Ph '| D ' "V 8 M pliyaiu to lead a group effort 
n^nciwork seismology and earthquake ffita» 5 s esti 

a n 4 U,tte should have a soHd 

B^^^r3K^!r■sss^ , 

niquei, probabilistic hazards estimation and simna 

mSusss sr Mlary ra i ,,ireMKn >»- 

M.N. Toksdz 
c/oMs. Vera Ballard 
rcraonncl Office, EI9-238 
MIT 

MIT t. l ? mbdd B e - MA 02139 

J^ an a ° inna,Ive BC,loi ^cqual opportunity 

iwatioSwiilMra^ay^a^^al^'cadoni. As- 
, Send reiumeV * ^^ Mpon qualifica- 
' ' ProrcisorT.Tgjinia ... :'! 

I Department or Physics - • . .. 

' ; ■ : Texas 1 f 1 . 

i ■' -i A - 1 ;*./ i'F. -iit 1 *! 1 41 ; . ; i •. •. * 


fessor in physical oceanography In lie (tiled In- | 
September 1983. 

Preference will he given hi candidates with sitting 
theoretical background in geophysical fluid ilynant- 

The successful applicant will be expected in teat It 
undergraduate and graduate cuinscs ami in mii- 
duci a JiRorous research program in his nr her sih- 
oalty. A Ph.D. is required for this pnsriinn and inn- 
year 8 cxnenencc in a postdoctoral pnsitiuti is dc- 
sired. Salary is negotiable depending nunn exttcri- 
encc and qiialtficatiaiis. 1 

Applicant should submit .1 vita along with a leu,-, 
dcKnuing his/licr research and leaching un.ils arid 
" a ^“ °. E 7 I ™ Pc™™* fur reference hi IVnfrssnr 
t nd ' of i toeaimgranliv, 

Texas A&M University. Cnlleg.- Staii.m, TX 77813. 
Tile closing date fur application* is M.IV 31, |!W3. 
Texas A&M University » an all'll iii.uivc- iminii/ 
equal opporiuniiy emplnyer. 

Postdoctoral Position In Physical Oceanography, 

A pnsiduci«iral cut in physical U^mng- 

raphy will Ite available lieginning Septeiiif.i-r, 1983 
in the College of Marine Smilii-s. Uiiivi-ivjtv ol llel 
aware, Newark, DE. llic initial H|qKiiiiiniem will he 
tor one year mill pmUible cxteilwnt fur .1 no mil 
rear. The salary wVll ta- $20.ni«.-$ a .,.,m,) ‘.‘ r 
deocnding on experience. Funds tor the imviimn 
lull be available largely tonn a giant Ity NSF lot 
conduct and analysis cif a licit! inKieivaiiunal study 
of the slid fbreak front in Uie Middle AlLnuir Hiuhl 
l he person obtaining the aji|miiilinnii would Ik- 
responsible fur a nutllrm iff the planning and exv- 
cu i°n ol the fichl utKly, much tff the siiW-qiu-iu 
data analysis and Inter preiat inn, ami it'at liiisu ul 
one graduate level ctmrse in physical rxcaniwi unity 

ccivcd the Ph D. n nliysnal nccuruwraphv ttr „ 
dmc y relate* I field by the shining date „l |,j % 
polntmcnt. Preference will he given in ai.pliiuiili 
with direct experience in field tilHc-rviiiiuiii 
Tn apply send a coiinileii- lestinir and die names 
Pr.'li-.«.ii H.\V. G,u vine, (ij: 
lege of Marine hi 111 lies, Umvmlty ul IMiiw.m- 
Newark, DE 1971 1. . (I'etojilxme: 302-738.2 Him. 

; ^University ul Delaware is an (-(tual (iniiui m- 
nily/alfirmativc act inn emplnyer. 

arinM ^DepytMCT t of Geological Sciences, 

ol^c h^i Sciences, "i ^i"p p/ic ui ioiis 1 1 nj ' 'he ^ j | J" 

wk a dvnaniip . lw .?P , ? 0,, l ,led Sqttcinbcr Mik-t. We 

12 faSandnn°c' dc I Mrlmc '» iJaube with 

« n,rrit,,,u, “ ™" ■“* 
Ghan-man, Search Committee 
Department or Geological Science* 

Wnglu State University 
Wrtati, ,P‘l ylon - OH 45435. 

alive Institute for Rmh Jh % e !J Cc3 . and 'be Cooper- 
ciKts fCIHFSi r*r »k 1 ? ■ ■ ^^nmenlal So- 

lore] will, 

a stanlmr utin, I 


KS-' 

l"lr.";.togi M.1IIH1U . 1 , 1 . 11 I 1 .,s Angmi 

1 fill 1 1 , pm 111 H ink .Hid vdjty are upm' fa 
|H'iitliim ipi.dilii ..limn ..ml - v^-rtcmcAVcLt 
.1 • a 11 dul. 1 t i- hliiiM- n m . 11 1 I 1 nilt-irttsJieinnJ® 
;»"• f'dl.'winj! Iii-Mv *MhaJEl££ 
siM.-.nv luini -in.dvMv glailul vdi,„ cm CU R 
"K‘-J|'b‘ .uni '■< 1 h 11 i 1 - 11 i.n 1 gi-ui In-miMii ' 

I In- plate n e\|i«lc.iiodc, ( i 0l ,. \ 

strong I Hi. ». h ).ro K |.i m wuh i-MemaJ fnnfaj? I 

pri iis.- huts. Iim.Ii grj.KK 

Mir iiiiiisr* Send lellet ..faupSS 

tt£!Fv£» l r "*"**'*<*iA j 

I fir I 'nivnMiv ..I Nn. ill, 1 jti.liu,i i, ^ ; 

|U|| III ml v /all 1 1 III. it nr .11 tmu rm|iliqer. 1 T t 

Technical Asiislani/Earth Resuurces ' 

l^abnratory. I In- F.nili U« s.m,. c , laburaiun h 
ilie lfi-p.u mu-iii .,1 F anil and i'l.iuei;uy Stienrna 
. !' •M’ldh ants |.u the [HoMnn ofgeo- 

|4ivsual snlin.ii t- 1 In rbipmeiil i|H-(i.tlii(. * ; 

I In- appli. ant uiiisi have i-xpriicutc in urosum- ' 
nting. gnqihviual data anahiis li-ilmiimer, protrif. ! 
"iff M1 i'»nu o-tla lafn-s, li iliuii.il wiitiun, techniri] 

DW'^AX I U7m ,lM ‘ ,,NIK Vratwn : 

K>i|i>nisilxliiu-s 1111 li.ilr hi iliug and ccliiing pjnj 
»l tin- .iMi 111 . 1 l i<-|.iiii, di-u-lii] ting "user friend h" 

griipliysital data piogi.um, making imm 

liM-nclalK jIi-i mi tut nn- lijidu-.ire/siifiuare purduw, 
iirg.mi/mg .mil 1 .u.ilugiug M-ivmi. data, running 
ti.iiriing ii.issrs I..I Mippnri i>i-ri.iiincl, sisiansa» 
suiting lm gi-iii-ial iisi-is, and some systems pro- 
gramming. | he applk.uu will have a period of 
training 111 the alwnr areas >>l 1 rapncmlifity. 

I'le.ise Male iiiiinniiiin salary lciiuiicments. 
Resumes sin mid lie siiliiniued to: 

IVilrsmr M.N. Fnksfiz 

■ /.1 Veta Ballard : 

L 19-238 i 

Ml I 

I ainlindg.-. MA H2 139 ; 

Mil is an 1 - 1 p 1 . 1 l M|i|Mirniniii/.illiriuativc«lioa 
rinpHnn. F 


i and' SEdSShSSS «IS 4 ' a,eri 'r n ii S«h' 

' fcurleueiTIf rerS c T PCrienC : C ' a fu " 

■ Apblv to: PrAfnin, 


EOS the weekly newspaper 
that puts your ad on target ... 



Advorilao In E08- the proven way 
lo got your message across to 
those sponlnlly targeted audiences 

For rntas, Information, or lo pises 
your nd, unit: 

Robin Little 

Advertising Coordinator 
800-424-2488 or 462-6903 (local) 
... and hit the bull's-eye with 
your messagel $ 


Geodynamlcs Series 6 

Dynamics of 
Passive 
^ — Margins 

R A Scrutton. 


A three-pi rootfjj 
hm appro"* 


Contains ess^® 


observatwir 
for testing hypjg 
of passive margin 

Illustrated Cneclal StutH** 

208 pages 

30% Member 0 ^ srva don ^ 

discount Research 

$20.00 

common lo 

of margins as It appear* ...• . 

Meehan* 

Investigates proposed mecharilsrnr^j. 

: evolution 

those based on stress arid tho^ 






Membership 

Applications 

Received 

Applications fur member. ship have been re- 
ceived front the following itulivirluals. The 
letter after the name (let totes the propd-seti 
primary section affiliation; (he letter A de- 
notes die Atmospheric Sciences section, 
which was formerly the Meteorology sect inn, 

Regular Member 

Johnson B. O. Ariewtinii (H), Ray mum! As- 
sel (0). Davey Lee Banning (V). Axel Bjorns- 
sonfn,J. K. Boling (H). Murray E. Brice- 
land (S). Timothy Clii Cl tow f A), Steven M. 
Day (S), Rui Feng (S), Eric C. Itsweire (O), J. 
C. L»ul (V), Douglas D. Lindsey fT). Richard 
C. Lorson (V), Michael O. McCurry (V), 

James Blyth Merriam (G), Carolyn J. Merry 
(H), Jun-lchi Nishida, Monty B. Pcfltey (O), 
Darid B. Prior (O), Joint D. Randall (H). 

James G. Sanders (O), Richard A. Schu- 
mann (S). N. J. Silberling (T), Frederick W. 
Tahse (V), Takashi Tanaka (SA), George 
Tsakiris (H), Yii-Soong Tsao (H). Michael L. 
Van Woert (O), David E. Venne (Aj, Terrv- I. 
Wilson (T). 


Student Member 

Alan P. Agle [T>. Fled M. Allen (V). Ar- 
thur Bat-hr (H), Gary J. Barton (H). B. O 

Bearden (A). Alex Blum 
[Ol Blake Lee Boteler (S). Christopher 
Broke (H) Steven Carlson { T), Michael A. 
Celia (H). Kenneth H. Coale (O). James L. 
C ' l ‘ ll< L r Ronald I. Dorn (V). Mavis Dris- 
coll <1 ), Raymond J. Eckert (T). Ted L. Eg- 
gleston (V). Martin Q. Fleisher (O). Dennis 
Gcist (V), John Bowen Gerlach (T). Malcolm 
O. Green (O). John Webber Haines (O), 

Dean Hirsclti (SM), Bradley Hoffman fS). Jan 
W. Hopmans (H). William R. Howard (O). 
Hno-Jm Huang (A), Horng Jye Hwang (S). 

Peter Koenig (O). Paul A. LaVioleue (SC). 
Noelle Lewis (O), Peter M. Lorber (T). Gary 
A. Mastin (O). Julie J. Moses (SM). Paul C. 
Novelli (O), David O'Brien (T). J. K. Orach 
(O), James C. Phelps, Federico Restrepo (H), 
David Reynolds (T). Jim F. Riker (SA), loao 
W. C. Rosa (S), Leslie Rosenfeld (O). 

Michael Y. K. Seto (H). Diane V. Shaw (O), 
Mike Sian ton (T), Peter J. Stein (O). Aregai 
Tccle (H). Cheng-Han Tsai, Sugiarta Wira- 
samosa (T), Bruce D. Witichen (T). Scott 
Alan Wood (V). 

Associate Member 

Claire B. Davidson (H). Peter Done (G). 
Karen L. Johnstone (S), Duncan T. Macken- 
zie (O), Shelley H. Rogers. 
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Available to students enrolled In at 
least a half-time study program leading 
to a degree In any of the geophysical 
sciences. 

■Only $7.00. 

■Special low rates on AGU primary 
journals. 

■ Reduced meeting registration fees. 

■EOS Is Included free with member- 
ship. 

■30% discount on AGU books. 

■Full membership privileges including 
the right to vote and hold office. 

Call toll free and ask for an ap- 
plication for yourself, your col- 
league, or your student(s). 

800-424-2488 
462-6903 in the 
Washington, D.C. area. 


Rol. O'Connell • W.S. Fyfe editors 
Sets the groundwork for future study 
The earth's crustal evolution; the structure, 
density and homogeneity of the earth's 
core, Its dynamics and thermal evolution 
are reported on In this essential volume. 
Current research of geochemical and geo- 
physical evolution dealing with internal 
convective motions, plate tectonic pat- 
terns, viscosity In the mantle, and the 
history of the earth is contained In this 
Important edition. 

300 pages • illustrated • $25.00 
• 30 % Member discoun t 

Orders under $50 must be prepaid 

American Geophysical Union 

, >*.■- -■ 2000 Florida Ave., N.W. 

Washington, D.C. 20009 
'Call 800-424-2488 toff free 
462-6903 (local) 



Announcements 

Call for Papers: 30th 
Pacific NW Meeting 

The SOrli Pacific North west Regional 
American Geophysical Union tm-ciing will fie 
held on ihe campus of Western Washington 
University, Bellingham, Wash., mi Sepunilx-r 
30 and October l, 1083. In nclrijriun tn a gen- 
eral session, prelim inai v plans it tel tide .special 
symposia on some or all «»! the iollmvitig; 
evolution of oceanic plates in the eastern Pa- 
one; volcanist n and seisiiiotccinnics of the 
Y*cade Range; evolution and character of 
fta crystalline North Cascade Range ul Well- 
ington and British Coltmiliia; and Ternary 
tectonics or the western Washington and Ore- 
gon Coast Range province, with special aiicn- 
l0 ” t0 .!. uri 8i , i sedimentary basins. 
Deadline for abstracts is August I, 1UBS. 
i o submit a |npcr, follow the .standard AGU 
'ormat published in the April B, issue 

0 cor- Please send the original a ml two 
copies to 

pnagu 

University Conference Center 
esiern Washington University 
Old Main *100 
Bellingham, WA <JH22B 
Telephone; 200-07(5-3323 

cxl, ! aor di , iarily inexpensive hoanl-antl- 
JS P*ENe » available ihmugli the Uni- 
U_- . «mpui of Western Washington 

wn „r*, ls onc uf the most scenic in the 
visii 4- and earl V Fail is an exccllem Lime Tor a 
i -ai " I, 0 13 j. 8 ^' vantage of the uni<|iic gcolog- 
fm- c.I^° U , ln 8 s ' lwo field trips arc planned 
QDhirilii Cm ^ er ^ nc W 'H visit die Fidalgo 
er win 1! neir . Anacorles . Wusli., and the oth- 
Nonh r° M l i 1e coni Plex, crystalline alpine 
wav Th c“[ les via die No' Ui Cascades higli- 

BmiJ. . 5 C i d tvi P* wiU be led by E. H. 

cost of ^ bc . ock ‘. r espectively. The 

dude i. SS. , ln P i ,s "finintal and will in- 

field trin« C ^ a i nt ! Ru'de. Information on 
win he « ai J-^ board -and- room package 

R^S?'" d r “ Mch re 8' slraru ' 

IIBtalfiS ton { ° T the p NAGU meeting is 
her 1 lQoq ration deadline is Septem- 
Conflr- 1 Jj lease contact the University 
mailing liaf Cenler lo b® placed on a special 

BtS n ir n a rS |°£ , k? conference are Myrl E. 
address is Sum**?. C ‘ En gebretsoni their 
gy, NAGU, Department of Gcolo- 

nam, WA 9 8 X? hin , gt0 1 I l University, Belling- 
A S8225, telephone 206-B76-BB95. 

Soil and Water 
Conservation 

'^tad ^Mi{ e r Sity ° f Mis soiiri-Columbia has 
°n th c hu, l ° r P a P era foe the Symposium 
tion, toL,L T 7,°J S °H and Water Conserva- 
bia, £ hetd Ma y W-26, 1984. tn Colum-. 

tor resour^ 00 -,?^ ^riculmral lands and wa- > 
in g. SH be *e theme of the meet- ;• 
(he hisiorv'Jr should cover aspects of 

science anri F. QI,Berva tion that include soil-' 1 
er °*ion; dew? 1 sdrve Yl Apod control and . 
change anri in water law: lantl use 

rtf °restatif,n, 01 e , r ° s| ° n: small woodlands and ■ 
Pfojecu, 1 Bnd federal land utilization ‘ , • 


Cosponsors of the symposium will be the 
Missouri Cultural Heritage Center at the Uni- 
versity ot Missouri, the Agricultural History 
Society, and the Soil Conservation Set vice uf 
ilie U.S. Department of Agriculture. 

September 10, 1983, is the submission 
deadline lor two- page pnipnsats that slmtild 
iinlude title, approach, general outline, ami 
suuru-s. Prop, isiils xlimilri lie sent to Douglas 
Helms, Mistuiiaii. Soil Ouixci ration Seri ice, 
I’.O Box 2KWI, W.tsliiiigiois, L*C 1 2DMI3 liele- 
plmne: 202-3«2-nti-|‘j). Notices tff acceptance 
of papcis will he issued in October l*>83. In- 
dividuals selected to present papers at the 
meeting will receive a $2l)lJ honorarium. 

Presented papers will be published by die 
A grin i In i ml History Smir-li as a iwm 

of AgtHiillutnl lliilmy a ml as a book. Foi 
more information contact Susan Flader, De- 
[larlmciii of i list, u y, Uuivcisity ol Missouri, 
Columliia. MO (53211 (telephone: 3M-K82- 
2181 or 314-442-1058). 

Underwater Mining 

The Mill Underwater Mining Institute 
meeting will he held November 7-8, 1983, in 
Madison, Wis. Topics to he covered at the 
meeting include geophysical constraints on 
geological processes at mid-ocean ridges: sul- 
fide deposits on Llic Juan de Fuca Ridge; use 
uf sulfide data for exploration on land; Red 
Sea mineral deposits; engineering systems for 
marine mining; siiperniagncis for separation 
of marine minernls; hydromctailiirgy applied 
lo marine mining; deep water recovery sys- 
tems; mining of brine deposits of GreaL Salt 
Lake; technology transfer in marine mining; 
assessment of marine mining in 1983; and 
new marine mining opportunities for indus- 
try in the U.S. 200-mile exclusive economic 
zone. 

For additional information contact, after 
July 1, 1983, J. R. Moore, Marine Science In- 
stitute, The University of Texas-Austin, 200 
East 2654 Street, Ausun, TX 78705 (tele- 
phone: 512-471-4816). 

Radiation Symposium 

The International Radiation Symposium 
’84 (IRS), sponsored by the Radiadon Com- 
mission of the International Association of 
Meteorology and Atmospheric Physics, will be 
held August 21-29, 1984, in Perugia, Italy. 
The meeting will focus on radiation and cli- 
mate, new measuring techniques and Inter- 
pretation of experimental results, and funda- 
mental radiation concepts. 

Topics to be covered at the meeting in- 
clude radiation-climate feedback, mechanisms,, 
in relation to the atmosphere, the hydro- 
sphere, and cryosphere and the - desert_ ampli- 
fication and vegetation changes in semi-arld 
zones; recent developments in radiation mea- 
surement techniques; results of field expert- . 
menu to measure cloud and aerosol optical 
parameters and related theory;, theoretical in- 
terpretation of spectral measurements includ- 
ing remote sensing of temperature and gas 
concentrations; fundamental radiation prob- 
lems In relation, to radiation in planetary pi- 
, mdspheres, racliatdh, dynamics, and cheniisr 
try; and new ideas in radiation science includ- 
ing thermodynamics: , 1 . , \ 

For additibnal Information cbntact GiOrmp 

Fiocco, Chair/han, IRS '84. DiparUffuditp d 
Fisfct,' CittA Uriiversitanat 00185 Rome, Jraly', 
(Tetexi INFNRO 613265)... • ‘.V .V : . 


Groundwater Symposium 

Exploration, developmem, and iiianage- 
inem ul ground water resources in various 
terrains, ami the interact i«m between ground- 
water and waste disposal sites are ilie empha- 
ses of ilie [iiieriiatinn.il Gnuunlwulcr Sympo- 
sium on Ground water Resources I'tili/aiiou 
and Contaminant Hydrogeology to he held 
May 21-23. I'JH-J, in Muiitreal. Canada. 

Nuclear waste repositories and ilie hydro- 
geology of tract ured bedrock terrains arc 
among the topics scheduled for separate ses- 
sions. In addition, held trips wil] he offered 
prior to and after the symposium, which is 
cosponsored hv the Canadian Chapter of die 
lhieitialloii.il Association ■ >1 Hydrugeulugisis 
and the Canadian Water Well Association. 

Interested persons should submit, before 
September 1, 1983, a 250-word abstract writ- 
ten in English or French to F. Uaechler, No- 
lan Davis and Associates Ltd., 74 Townsend 
Street, Sydney, Nova Scotia. Canada BIP 
5C8. Deadline for submission of completed 
papers, written in Englisii or French, is Janu- 
ary 31, 1984. Simultaneous translation facili- 
ties will be provided aL the symposium. 

For additional information contacL A. Ko- 
hut, chairman. International Groundwater 
Symposium, Montreal '84, Ministry of Envi- 
ronment, 765 Broughton Street, Victoria, 
British Columbia, Canada V8V 1X5. 

Calderas and Volcanic 
Rocks 

The origin of calderas and their relation to 

S iyrodastic volcanism were first brought into 
bcus by the catastrophic eruption of Kraka- 
tau in 1883. One hundred years later, much 


work is concentrating on the history of calde- 
ra-forming volcanic sequences, caldera-col- 
lapse mechanisms, the internal structure of 


calderas, and petrologic evolution of caldera- 
related igneous rocks. Social implications of 
calderas involve volcanic hazards, mineral re- 
sources, and geothermal energy. 


DELEGATES 

18th General 
Assembly of IUGG 

U.S. scientists planning lo attend 
the 18th Genera] Assembly of IUGG. 
Hamburg, West Germany. August 
15-27, 1983, should notify A. F. 
Spllhaus, Jr.. Secretary. U.S. Nation- 
al Committee, 2000 Florida Avenue, 
N.W., Washington, D.C. 20009, and 
indicate in which IUGG association 
they propose to participate so that 
they can be officially designated as 
delegates from the United States. 


These ami other topics of vulcanic calderas 
will be the subject of a centennial symposium 
aL Lhe 1983 AGU Fall Meeting, followed by a 
special issue of thc Journal of Geophysical Re- 
search on calderas. Possible contributions to 
either the Fall Meeting symposium or the 
JGR volume or both are solicited. Abstract 
deadline for the Fall Meeting will be in mid 
September; the deadline for initial submis- 
sion of manuscripts Tor the special issue of 
JGR is AugusL 15, 1983. 

Manuscripts will be reviewed, following 
standard JGR procedures, and returned to 
authors for revision prior to Lhe Fall Meeting 
in early December 1983. Final versions of all 
manuscripts for the calderas issue will be due 
January 15. 1984. For further information, 
contact the convenors: Stephen Self, Depart- 
ment of Geology, University of Texas, Ar- 
lington, TX 76019 (817-273-2987); Gram 
Heiken, Geosciences Division, Los Alamos 
Scientific Laboratory, Los Alamos, NM 87545 
(505-667-8477); and Peter Li pm an, U.S. Geo- 
logical Survey. Box 250-16, MS 913, Denver, 
CO 80225 (303-234-2901). 

Meetings (cant, an p. 382l) 


AGU Spring and Fall Meetings 

Future Dates and Rates 

1983 Tall Meeting: December 5-10 
Abstract deadline - September 14 

San Francisco 

Cathedral Hill, Holiday Inn Golden Gateway, 

Holiday Inn Civic Center, Grosvenor Inn, and 
San Franciscan Hotels 
, . Single $47- 

Double $53. . ' 

1984 Spring Meeting: May 14-18 
Abstract deadline - February 22 

Cincinnati Convention Cenler '] 


Stpuffer's Cincinnati Towers 
Single f. $55 ■- 
; ! . Doublq.' 1 $65 


Netherland Plaza 
Single $56 ; 
Double .: $66 ‘ 
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Meetings (emt.fiomp. 38 l) 

Transport of Excessive 
Sediment 

Much sediment transport theory ii based 
on low and moderate sediment concentra- 
tions and may not be applicable for excessive 
sediment loads. The Erosion and Sedimenta- 
tion Com mince of AGU is sponsoring a sym- 
posium to review the state of the art for ex- 
cessive sediment loads. The .symposium is 
scheduled for the 1983 Fall Meeting to be 
held in Sail Francisco, Calif., during the week 
of December 5. 

Some of the subjects already accepted for 
presentation include comparison between re- 
search on hype rc once nl rate sediment loads in 
mainland China and the United States; exces- 
sive sediment loads during the Mount St. 
Helens episode; pipeline transport of slur- 
ries^ and an overview of the American Society 
of Civil Engineers task force on the clTccis of 
high sediment concentrations on velocity pro- 
files and transport. 

Submission of additional papers dealing 
with the general area (if transport processes 
of excessive sediment loads is encouraged. 

Abstracts should be submitted by August 
15 in standard AGU Foinuu to 

Waller F. Megahan, Fragrant Chairman 
Forest Sciences Laboratory 
SIR Esist Myrtle Street 
lb the. ID H3702 

(tele plume: commercial, 208-334-1457: 

FI'S. 55-1- 1157.) 

I lie original and two copies of the paper 
should he sent to 

Kill Meeting 

American Gcoplivsiral Union 
20H0 Florida Avenue, N.VV. 

Washington. DC 2(100!) 

Deadline For submission of abstracts is Sep- 
tember 1-1. 

Fapers presented at the symposium may 
also be published in Water Itnourm lie with. 
Sjieukcrs who would like to have their papers 
considered fur publication should provide u 
completed manuscript m the ]>nigr.i]ii chair- 
ui.ui at the lime of the meet in g in Decentltcr. 

Geophysical Year 

New Listings 

The complete Gcopli) steal Year last ap- 
peared in the December 21 , 1982, Eo\. 

A boldface meeting tide indicates sponsor- 
ship or cospoiisui ship hj AGU. 

November 7-8, 1983 14th Underwater 
Mining Institute meeting. Madison. Wis. (J. 

R. Moore. Marine Science Institute. The Uni- 
versity of Tcxas-Aiistin. 200 East 26ft Street. 
Austin. TX 78705; telephone: 512-471-4810 ) 
January* 9-13, 1984 Chapman Confer- 
ence on Natural Variations In Carbon Diox- 
n 1?? the CaT ! ,on C y c,e - Tarpr,,, Springs. 

v At:U - 2U0I) Flur '^ Avenue. 

is.W. sNasliingtiin, DC 20009.) 

March 82-29, 1984 7th International 
Symposium on Equatorial Aeronumv (ISEA) 
Hong Kong. Sponsors. 1CSU Committee on 
SKf I A MAP, and 

i .V? 1 ‘ .* S - ^ ratai,s h'* a- Chairman. ISEA. High 
Altitude Oteervamry. NCAR. P.O. Box 3U00. 
Boulder. CO 80307; telephone: 303-49-1- 
5151.) 

August 21-29, 1984 lurernaiional Radia- 
tion Symposium *84 (IRS). Perugia. Italy 
Sponsor. The Radiation Commission or the 
^«- al K° n - a * S5 °. cialion of Meteorology and 

man n”'" ■ (C,brgi ? Fiocc °- &air- 

man, IRS 84. Dipauimemo di Fisica. Cittft 


'l*.,. , 


x\ 




Coastal and Estuarine Sciences 

ISBN 0-87596-250-2 

Coastal Upwelling, the first volume in AGU's 
newest book series, explores, studies, and re- 
ports on a vital part of our ecosystem through a 
multidisciplinary perspective. 

Substantial progress has been made in iden- 
tifying causal relations between physical and 
biological fields and processes. This progress 

aide in spHinn nn rnnelctnni ... j i • < 




F. A. Richards 

editor ' 


• 11 V s*. 

1 «*■. ii • 1 » I ■ * . j ' -* • • *»■*- . p-fc.iT - -- i » v, Vl/ w y^.LO 

•T V.v- *£-0- y- : S V \ ■; . . ;• - 1 - . ■ Jifc. " 

■-i 'V'*’-' • * 'h'A'-' Afp 1 '■ '• ' A’ 
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■■ ‘ ’ *■' V-'-' '■ i*. ' 

V 5* #4 pAfU • Illustrated * $23,00 


30% member discount 


aids insetting up consistent physical and biolog- 
ical data sets and models of the coastal upwelling 
system. ° 

Topics include the environmental forcing 
functionsand the physical, chemical, and biolog- 
ical aspects of the upwelling ecosystem. 

Papers are, in part, derived from the IDOE 
International Symposium on Coastal Upwelling. 
Articles are also based on the expedition results 
of the Coastal Upwelling Ecosystems Analysis 
Program and similar research groups. 

Coastal and Estuarine Sciences . . . 

• Provides a summary of the present state of 
knowledge of physical processes in estuarine 
and coastal regimes and their relevance to 
societal concerns. 

• Written for a wide scientific audience includ- 
ing physical oceanographers, sedimentologists, 
coastal engineers, marine biologists, and geo- 
chemists. 

• Priced within the reach of all interested indi- 
viduals. Standing orders are welcome. 


American Geophysical Union 
2000 Florida Avenue, N.W., Washington, D.C, 20009 
Call toll free 800-424-2488 (outside the Washington, D.C. area) 



6*wfynMnicB Stiles 4 

^Anelasticity 
in the 
Earth 

F.D. Stacey, M.S. Paterson. 
A. Nicholas afliore 

in *• Ol altenua- 
Sm* d CTC8P b Qmphaslzed «n this vol- 

15 ,h * PWibllity of applying 
Elncar vtocoolasHc Iheory to MlsmfcX 

E2E£ lto Hi f resent da i' opinion on de- 
,he mMik ScmHnUed ami 

SSJSu^" 1 W 1 locations may 
_ responsible for both Ihe plasticity and 
anelasKcUy of Ihe mantle Is discussed. 

An Important bast® |« further study, this 

SG,Bn “ sl an< * student to 
heap abrena of topical researc h. 

illustrated a 128 pages '* $20. D0 

■ 30% Member discount . 

l2& 4M.n**h«prrt»aidpI:] 

K Anrnkan Union ‘ 

.. KM Florida Av«;N IV. . 

bet , 4M.«0«3 (kxA{) 


Separates 

To Order : Tlie order number can be 
tound at the end of each abstract: use all 
(ligiu when ordering. Only papers with 
order numbeis are available front AGU. 
Cost: S3.49 (or t|ic first, ankle and Sl.Otj 
tor each additional article in the same or- 
der. Payment must accompany order De- 
posit accounts available. 

Copies of English translations or articles 
irorn Russian translation journals are 
available either in unedited form at the 
lime of their listing in EOS or in final 
printed form when a journal is published. 
The charge is S2.O0 per R uss i an pa ge . 

Send \our order to: 

American Geophysical Union 
2000 Florida Avenue. N.\V. 
Washington. D.C. 20009 

Aeronomy 
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tha plana. Th» lor Meld radial Ion pat earn and 
ihfl powar Lrauporr into tha plaana and alang ilia 
plaina-vicuua boundary are final yaed. (Aalonno, 
plana, radlatlun pattern, vacua ahaarh) . 

Rad. Set., Paper 350608 

07 7 J Reoala aonaing 
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Geochemistry 


Electromagnetics 



Act tan a ■ 1 

pS'a-'K.' 

i j-l.Ti U v 

I • , - t| ^ 'K>.. V U 

• ' .'' sVi V| 


1410 Baochgmlttry 

XSrK " ™ E " ,S "™ E 

w. H. StocVxal | (ACAD Division. National Cantor for At- 
Calv«rt ,C RMMTeh, BQU,der * co - 80307) and Jack G. 

Tho tine dependanea of (ho NO, and HMD profiles 
observed by Platt et al. (lMGa.b) In the nighttime 
urban atmosphere can ba simulated by computer methods. 

th S that tho reaction, KOi * NO, -» 

WHO * 0, fa-1 J , occurs at tha maxlmiai value of the 
rata Mn*tant observed by Howard (1977), k„ < 

ThS \ n Jffi *?.■ tha «" t'***™™ of the 
• U’ 4nd LhOrJ data can be fitted reasonably 

5”: A «ordlra to this hypothesis the HOMO and HO, 
Chemistry ira linked In that oalor night ting sources 
of HO, radlta i Involved In (21) are derived from tm 
of tha several decay reactions or the NO, special- 
reactions with formaldehyde and acetaldehyde, (night- 

line chemistry, NO,. H0M). 

J - Gaophya. lam., Oraan, Papar 3 CO* 2 3 

1AL0 Chaotic ey of iba ataoaphsra 

MLIOATICH OP HITR0CU DIOXIK RESULTS KUSURED IV 

S^™« h S a 55bS !, 7 T0 * " ™ 6Ta * TO6p “« <«■•«> 

S. B. Raaebecg, L. L. Gsrdlay, P. L. Ballsy r ■' 

The LIKE aaparioaue Iwnchtd oa Nlobas 7 ram,™* 

PK S perlod Sr *” 

aLSTiJS- 

Mj channel tad Uta qua Hit at eha data. The 

^Ss^sSstr--.- 

sti’KiSiSE rfftr “is:; -1 si 1 " . 
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K10 Chaalacry of iho Aia.^opbarc (Arctic Bromine) 
A-ntOSPIIfRIC BRi'ollHK IN THK APCT1C 

V.w. Berg and P. u. Blurry (Nnl Innnl Canlor (orAtBOI- 

*e*P" rch, P.O. n..i 1000, Boulder, lolorado, 
oOjO/) , K.A. Kalin (llra.l.ialu Si'liCt'l of Ocaanography 
niaa? r " ltlr ° f ■■land. King* ton, F-iuJo Island, 

u2BBll , and K.8. Clarinay (Lou Alacnus Km Inns I Liberal 4 O' 
Loa AlSfiine, New Hoxlru, B7345; 

Tho fital maaHiiriNignrH ..( boili pnrtlculacc and (11 
phaaa bromino In tl,o Arctic tr.'posphnr* aru roporiad. 
Pata fr.ja continuous ennpUng ■’( ilia Arctic aarossl 
°h* r * ot four yaara (1976-80) Indlcaia cbsl 

Che L.ronlne cor torn In Iho ,iur„unl nvoragoa 
6 i 4 rgBr/arn 15 • 3 ppt a Hr) for nlno nontha of 
ovary year. During the throo nnmli porlnd baiuoan 
15 Pubruary ami 15 Nny, hcivovor , wo rbaarvod an animfil 
aharp Bnxiraum i n pnnlciilaio brnnlno with iavala 
ajjeeadirg lot. ngBr/Sf/H 182 pptm RrJ. Tlie Arctic 
ahouad no bromlnu unrlchisuni rulatlvo to aoauatar 
oacapt for (hie tliruo m-nlh punk pnrlnd. During thfi 
, or om Inn mnfilnum, unrlrlmont foctora ranchad 40 Vlrb 
□voroga valuoa near 10. CalL-ul-itlma of the nnauni fl 
an*°"! Oronlna In tha Arctic acronal ahouad chat o«r 
90X of tli v peak brnmlno had an origin atlmr than fr« 
direct bulk aonwntur injnciton. Total lavela of rii 
phiao bromtnn | n the Arctic cropoapliero round duriai 
ri?B PMk Mto * 01 porlud 4vurn K ».l *22 1 41 ngBr/S« 

UIB s 14 pptv). Total bromlnu content during Al* 

! P ar “« aged 474 i *9 ngur/am with gaa-ta-partlcli 
ratloa ranging (run 7 u. is. A munnurcount under wm- 
l>aek candle Iona showed Loin) bromine lavnle at 
< J naBr/SCH, Tho pooblbllLcy chat Local ewtifllmfL® 
contributed to tho seasonal duvnlupuni of ths thrs* 
month brciolne peak waa cara fully Lonslderod sod ruled 
OUT. slavntad particulate hrnnlno Iavala. with p**k 
valuoa ranging from 22 to 30 ugBr/KCH, Mace alao (miod 
ac Hy-Aloaund, Bplraborgcn, (Nurvny). Tha appacant 
aoaannn L nnturo of Hits br,nlnu pook auggaata that lh* 
largo hromina maxlama obaorvod at Unrrmr la not an 
Bolncad or uni qua phuaumoiwn characturlstic of that 
sampling Location. Tho level of total faronlci In A* 
Arctic tropoapliaro during tho throo month maxlna «* 
round to axti-ad ail naanuromanta made in tha naturil 
tropoaphara by up to an ordor of magnlcuda. When 
compared to thu natural bnckground Iavala. tha raault* 
pruanted in thla paper indicate that tha hromina 
concentrations in tho Acetic tropoaphara ara th« Mbw 11 
round anyvhera In tho world. 

J. Oenphya, Raa , , Crssn, Pnpnr 3C0622 

Geomagnetism and 
Paleomagnetism 

25R0 Tina variations, palaomagnat las 
A FQfNBYLI7AH(AN PALEC«AG1«TIC POLE TWU TM 
UTB CAMBRIAN BONNE TERM FORMATION, SOUTHEAST KISS** 1 
H. J. Vlanlowleckl (Da par cunt nF Bsc lug leal 
University ol Klnhlgsn, Ann Arbor, Klcbisan 491W'. 

R. Van dar Voo. C. IfaCaha and H. C. Kelly ■ . 

IBB oriented samples of tha Lata Cambrian Bona*™* 
cneboanea, or aouthaaatsTn Mlaaourl were Cabin 
vibunuB Trend minea and local nurfaca ontcrap*- “ 
natural remanent mngnetiieclan dlreetlopa have SBR 
1 lilac Iona and downward Inclinations. Progressiva »** 
aatlsaclaiu using thermal and AF taehnlguaa ij** „ 
dlrootlonai one la a vLocona proa ant-day fi*U 4»r»* 

■“d tha rMalnlag direction la of rovarsad polarltfi. 
wlth SSB daelinatlona and very a hallow Ind Inal lc** ' ^ 
rnsulelng palaopola, ac 43’B, 126*1, la l® 4 **,*!®!!' . ' 
Pennsylvanian to Early Permian aliment of tb*-**"^ 
Amleau apparent polar wonder path. 1 i Beget 1 ** *WT..- 
■•raca taet aupporta thla assignment for ^ M 

Cion ags. Ksgnntlo extracts from Che nlnsrsll*“ “ J. 
>a nnmlnerellzed sonaa of tha Bopneterre eaOts 10 ^**, 
CBl crystal aRgragacei of pur a magnet Ita of l*t« 
net In Brig In. tha eacondary magnet la at ion *—* **?,£ 
aa gnat Its apharnida, and m Infer that ths , P t * r f 
. 'farmed prior to sulfide mineralisation. O— ****■!...! 
d la generic msgnatlte, Klaelaalppl Valley -eyp* d “ . 

J. Qsophys, Ran., Had, Papar 3M703 ' | ' 

ISM General 

DEPEkDEHCf OP- HAOHETIC DOMAIN STRUCTURE DWf ^ a V 
HASKETIZAttQH BTATR, H1TR EMPUASIB Uf» BUCLB*"®.^'; -■ 
>«SA«pl POR PSEUDOSIlHLE-tHKAIH BSS^VIO* . ■ ' 

B,. Uslgedthl end M. Puller (Dept. **U|t»>*57 
Uni vacs icy of Calironla, Renta Barba rs,CA_ 

fta atabla oar tiara of tb* palifmajnilteJW" j. .. 

roohd an oomonly flam naaudoalii«ls-demaia. l ( w 7 f* ^ 

elaa between about I end 20 kb In dirt* tar- 
tha undar lying aachanlaa Tor Mb t«ri»l«r lh *f. "Tr-'is. 
In 4*hata. To study, rhi* pToblam, ' 
patterns haw bean observed ■ with the RlttAT ■ 

partiolaa of. osturdl pyrrhotlce end Jnteroe4l«W Jiyw ■ 
. l“g»9tlUila various win. c lest ion eUMR.’ 4“S*y. . 
“•R»rol tfnahAnt aagnstlietlon,, after altanUAW^Jg . 
fj»|MtlMllooi;»nd during hlgh-fleld . 

th*io obeervettoae It le evident that two pr‘“*!7 - 

"J* - Bovern bigh-flald hystotsala behaflcri 1 

piaolog of fully develop id ' domain wJU. ,, 

•notHf hetrUte and 2) nuolaatloo. “flildl ! 

auggaat 1 that . oualdetlan can explain 
/aspMta of P8B bohadlqr. •• 

' - • ' a * 



v.lril aultldaefiln pertldee arn entirely Auvornsd by 
uii’util plnalAS. s[ntn ,l “ ) ' rc ■' ,,, * 

i i-im lom ara coaparsblo to tho grain dlaaotar 
„ upaa reoovsl of otrong fields. For tlioso 
the average Will spacing la relatively insenai- 
thl particular msgnot list Ion at are, being sp- 
'_V|.lv eraparilonal tu ft (r - groin dlAutuT] In 
fSSjnce with •qullibrlum eelroUtUne. 

M«lr***i " hlch ara al ’ Partially 

by miclutlon fall to duvelnp on ofcuorvshla 
llitiectsri it siturat loa neusim, although cliraa 
1M laiily accocoudate welts In athsr mignotlre- 
ita iieiei. It f"* r '4 that nncleatlon can Involve 
nT ehrsically dtetloai but eoaetlaoe uapurlnantelly 
luiH^bl* prat* nee i ■) lot* tel creation of wells at 
iurflt* lafeeu »"4 *) unpinning uf minute wall tmg- 
’ , |na potential energy "trape’ near the itirraco. 
gha sltbtr pracen fall!, a grain rcmelnu lorkoil in a 
tibia lief le-done Ln-l Ike state end ruqulrss sppll- 
CILlon Of e tack-field H s feel trd tho nurloat Ion 
field) before welle appear. In pyrrliotite, both the 
enbablltty for nucieatlon failure in aniuratlon roma- 
enve a°J the ouc teat Ian field Lnrreaea with Jot rose I ng 
■tali lit* *nd ■>*•• basn eapsrlmantal ly determined to be 
jmo by f(v9J-I.2 a*pf-0.*b dr) and ll n -l2U0//r Oa, 
Ufuetlnlr fr in u™)- In « n y * ,n0 pyrrlioiltoa, ll„ 
U ■officiant ly ilrong to cunplataly ruvorun ilia ugno- 
tllitlqn through * ilngto Juap or tho nucleated well. 
n«B obiarvatlone choreby dead net re LO that luicln.itlun 
hnui eon doalnsnt aa (ho grain, bocuco .an! lor. 
fctUfitlsu wy tharafore account for wirh of thu mignl- 
IbJ, a^ graln-slea Jopondandence of hyetorosle peran- 
um In the PSD tenge. Fine particle* couplet aly con- 
lnlUd by ouclaatlon during hyiteraete fccheiu In a 
■ulbUgly ptrdlll oannar to claaelcel elngle domains 
ui u« ihenfore quits epproprlala ly daecrlbud ns balng 
pitudseliitl* dooeln. . 

J. Orofbyi. Bee,, Rad, Paper 3B0554 


Hydrology 


1|« Central 

BIPH>DKIC Finns OF CI-FARf IfTTlNG AKII VllliFIHF "N 
qcp (SWinIC SL0PFS IK IDAHO 

filur P. Kegshon (Fnreatrv 5c I ence n L-iboratury, R»in,<. 
I dike, 8)70.’) 

kjdv ol the euvlronjiancnl Inpncrn uf l"gging nnri 
elllflrs are couesd hy charpo* In the livdr.i|..gle 
r«porie of elopes fn! lowing dlmurbanro. This study 
nl tOfiduccid co avalumte changes In Inflow, ■l-uigu, 
ui outflow for I-year periods be lure ind nftor 
clNrtar logging end wildfire on two steep, granitic 
■Irrcvaiersbsds In Idaho. Clasrcurtlng al»nu ami 
eliercvitlng plus wildfire locransad annual peek m.rv 
Mist sqnlvilenc and snnunelc rates an ever age of 4 1 to 
111 reapoccissly. The graator volume and rnte of 
iKvntlr cauasd isspscttve Incrossps In tho peak 
ylnoearrlc rlea and In total pletomotrlc atnrsgu 
•ammtlag to 47 ro 27».. Accordingly, the tvial vul.rro 
af nbiurfscs (low lnrsrcsptsd hv the ruaduit was 
lursutd 96t and use accompanied bv IJI gru.ui-r pusb 
list ratal. Kona of the abuve rsiponsuv wore 
Cine tibia on so adjecenl wntarslied ihnt wnu huinud by 
vlHflrt lions. FvapntrsnipirntUn was reduced on hnth 
aierslisdi sfrer closrcuttlng ur wildfire ns indlcmud 
bj iiiyectlvt increases In cliu uhftjtiirni i-p| i nil unrur 
c-^tant ac tba und the uriulnf p<i>n>u uanunllfip lo 
fil * ,;t - Accelerated mass rroelon - n claari'it slopes 
ui acctleraiad eurfaca and ease an -it Inn mi imwlu ond 
hcheonele below reads can result from such cb-mge*. 
■Mdirfica flow, saaurrolc, runoff, sruslo-. 
fmsdaetsr). 

***** BMour, Res., Paper 3Ufi4]4 
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nil Oinlctl Cnpotlt ion and Chsmlcel interact ions 
IEATWIFR1RIC UPETIMZ EXPFR1HEKT, Vl RESULTS FOg 
(•iCClj USED a THREE YEARS OF DATA 
I t. Prion (pipe, of Kotaorolagy and Phyilcal OceanD- 
I'tjhpi HIT, Clmbridgo, HA 02139), K.A. Rsimaisen. P.G. 
flwoodi, F.R. Aljrat, D.N. C-innold, B.C. I.ano, 

Cirdaliaa, and A.J. Crawford 
n yrtHOt gas chromatographic datormlnsi Inna or ihu 
rioent ratios* uf CdjCClj ac Adrigalu (Ireland), Capo 
*««» (Oregon), lagged Point CRarbadoa), Point 
"l«ula (Aaarlcan Blsui), and Cape Grim (Tiimsnla) ror 
(U thrtl-ytar period July, 1978 through June, I98L. 

Involve approelmaluLy four aeaaure- 
i ua day with on-alte calibration. Tho sbaoluce 

■ -“** *“ , r«*-li for thato ubaerved concent ret i.nis am 
■rpreted in teraa of the InduiLrial prnrtuct ion, glo- 

■BCJiMluta nu. and almoephoric llfatlme of 

*" *p(fw»l eatlaatlon tschniqus Incurpor- 
w * 1 »»dnl of the atmosphere. Tlie global ly 
III. J»-*V ,r, ged trend in ths lower tropnsphors fit 

■ of the sscand yoar of iho esperlmcnt I* 

' ■!' 7 ,ar *nd Ihe Inferred global armuapherlc eeui- 

Thl “ tht * ■‘■‘-Polo* 2-58 a lO’hgrn. 

iirr.fi atmofipherlr Hf.tlms deduced using Ihs oh- 
iBl . . r, ” t ^ |LobftL coniini tagotlur with current 
nlk* “tk? 1 i,ld,, “ rt *l CUjCClj omiisloni Is ID.S*’-’ 
j . ' 11,11 lifitlM !■ luEficlont Ly lanlf 2 1 A 

foul i 1 " observed variability In the data on aoa- 
Wliimf..! , l ? r **“ ,e alu* ■“« bo dominated by 
■kiliij.. POfN*?* Industrial emission) vorl- 

tlest tb,n b Y Ipatlal and tomporal vsria- 

Og - r,L ' of chemical destructlun of ClIrGCU by 
ln«r nil 1 ' otl,ar ’ , * d varlsttnui on annual and 
tMwiP.ii ,co aonsitlvo to chn apart ally and 

l^^»lak.n* V8^ ** ,4 W doneoat ration*, In particular, 
( n»illM ,5 ’. ,,, '** ad trapoaphorie UK aonrontritina 
E5<J). le5 Vl . ttia '* M ! deduetd CIUCUlj Ufotimn il 
■iu. 1 , ^ " a ‘ 8eul * Cm -5 in rogaonnhlii agrcumsnt for 
u ‘ " lva of <6.5*; > * 10' molsoule cm'S 
Bn- ttlj jT *t «I. 1 1481 } iron rnsnaurrmanti of W. 
'iiulnil J ?** ,an *' e ‘*u to aonsiralnta imposed on un- 
title. p. 11 " owl at lone and abaaluta mll- 

f'T, imlisj! " «*lo*l.m. by IS* in the 

increase emlsalona In 1979-1 9BI to 
®7 sboui li. ,. f rt «°l«n mLaing ratine are docraaaari 
fro, **"* eh * hast .eatlaate or the Mrotime 

papa. Raa., Orson, Paper 3C067J 

ani ubmilQsl intoractlona 
373151 IU Tm R il^l!? I “ :HO!,C * 1 ' H0DBL W ™ ATHD- 

wenne aunaJSSS 3 ™" 1 * 1 mt,t8 aF the akturo- 

«p VASloDjlri^®' C0 - a 4» c “3« AND THE EFFECT 
P-J. CnitasT^u 5 ™!"® ™ TMPrePHIRIC OZOME 
•« )Q(Q Dfcwl , J'? Uoet_lnae[t “ l tUr C heals , P.O. 
Wlit. Cidsi * Uln * E Republic of Germany), 

F^Iochenlcel modal nimulatlonn atn 
hutii f ^ . Aha Inf luonoa of tha various N0» 

•bereft no lightning, tha atcacoophern and 

184 Hi. It ,_ tr0 F°*P baric dlatributlnn* of HO*. BH03 
»*»» tha gLi!l f 2!2 Cbflt *“t the boat .gceemut 
1(1*1 ooutcm .. "’■■"•Ii™* la obtained If the lndua- 
■ Included in' tbs calculations. Indus- 


trial acLIvitloa havo led to substantial loccaaaaa of 
..tonu c.-nc.nt melons In the lower troposphere of ihe 
n-rilictn henlspbc-ro. Emissions or BO, by hlgh-f lying 
« r. r.iTt have only a snail affect on oiona concantra- 
ti""a in tho tropoaphara. Tba ability of thi model to 
ulnu Into thu global d latrlbut Icnn of thu long-lived 
chlorocnrhone, (KlIj and CFgfly, lKllcatas char tha 
Intcrl.rmlbpbQrlc exchange la rather well described. 

Tho ooduL con M re 1 an oacLIer finding hy Rowland at 
al. 119*21 tliat the CFjClj cmlialan rates asLlmatad 
hy the rhtnlcoL Kanu lecturer a Aasoclatlon (Q1A1 may 
hv law hy 35-4,-T for the par lad 1976 thru 1980. The 
c^dol ala.) supports tha Hrllcr finding of nyaon at 

rh “ CfC1 3 '• apparently Inc if 11 leg rough- 
ljr LOt fouter Dpn rha CHA sbImIcid run can account 
for during U.o parftod 1976 thru 19B0. Utbo ugb this 
disparity could be explained by aaiumlog 1(3 higher 
cslaulan talas far CFClj during eha parted, the be- 
havior of tho Inter hem I spheric gradient indicates 
that nrrora In thu determination of the abaaluta coa- 
rent rot ions could also be on ox p karat (Ml. Tha ability 
of the modal to slcultanesusly almulats mossurad dla- 
trllfiitlons of thn ahartor-1 Ivad cblotocarbons GH3CCI3, 
^*2 l '‘2i E2IKI3 and CjCli led I cat us rhat its avarage OB 
cen.-uot rations are alao about correct. Rased on them 
Oil c unco nc rati on 0, the modoL tropospheric budgota of 
CO, CI14 flnd CII3CI ara ralcuLatad. The computed losses 
u( Oi, L'lU end CHjLl by raacclon with (HI ace 2,1 * 1(45 
g CO yr-l, 3.2 a lO* 4 g CH4 yr"l sod 1.9 a 1012 g CII3CI 
yr-> rcepactively. 

i. Gouphye. Res., Groan, Paper 3C0S79 

1715 Chemical composition end chemical interactions 
x IF1ULAT 10M OF HO PARIIT10NIHG ALONG ISOBAPIL PARCEL 
IBA-lfilOHlij. 5. Solomon (NOW Aeronomy Laboratory, 
Houldcr, CO 60303), P.R. Garda I ICAR, Boulder, CO 
CO 307) 

A Rumor leal ftudjr of the c Denis try of hi), lifti ► ho s • 
l!0i * Jll/O-i) In air parcels assumed to travel on con- 
ttanL pressure su, faces Is presented for a period In 
early rpbniai-y, 1977. strong coupling belnten photo- 
Chenltdl and dynamical effects is found to play an 
inip-i-rtant role fn determining the distribution of these 
species. Campari son or model results to observations 
of the total column abundance of HO, (Ho>on, 1979) 
yields -jnod -ig. cement, and Implies that attention 
should bo given to dynamical conditions when comparing 
nrjdel calculations and nbservatlons of odd nitrogen 
spedcs In the stratosphere. {NO, photochemistry, K0, 
partitioning, pho toe has I cal / dynamics I coupling). 

J. Geophyu, Raa,, Grsan, Paper 1C0593 

3715 Chemical composition and chemical Interactions 
THE ATMOSPHERIC LIFETIME EIPERIHEKT, I; [HTRODJCTIOn , 
INSTRUMENTATION , AND OVERVIEW 
R.G. Prlnn (Dept, of Meteorology and Physical Ocean- 
ography, MIT, Cambridge, HA 02139), P.a. Slnnonds, 

R.A. Pasmussen, R.D. Rosen, F.H. Alyaa, C.A. Cardatlno, 
A.J. Crawford, D.N. Cunnold, P.J. Eraser, and J.E. 
Lovelock. 

The Atmospheric Lifetime Experiment Is deilgned to 
determine accurately the atnospherlc concentration! of 
the four halacirbans CFCI], CFgClz, CCI4, and CH3CCI3, 
and also of K’0 with emphasis on measurement of their 
long-term trends In the atmosphere. Comparison of 
those concentrations and trendi for the four halocar- 
bons with estiaiites of their Industrial enliilon rates 
then enables calculations of their global circulation 
rates and globally-averaged atmospheric lifatfmas. 

Tha experiment util Ins automated dual-coluon elactran- 
caplure gas chromatographs which sample The background 
air about Tour times dally at the following globally- 
distributed sites: Adrtgole, Ireland (SZor, lo°W); Capa 
Noares, Oregon (45°N, lZi°V) ; Ragged Point, BarbidO! 
(1J0N, 59DW); Point Hatatula, American Samoa (1*05, 171“ 
Kh and C*p« Grin, Tasmania (4I“S, 1A5“E), We revlaw 
the climatology of these "clean-air" sites and their 
ability to describe the global air mass. The instrumen- 
tation and methods for data acquisition and processing 
are then described. An overview of the data obtained 
and tha trends derived during the three-friar period from 
July, 1 978 through June, 19BI for each of the five 
ipeclos being measured Is presented. Tht comparative 
behaviour or the species with latitude and time Is 
emphaslied. Tha global-average surface concentrations 
of CFCI3, CFjCI;, CII3CCI3, CCI* , and N;0 are Increasing 
it annuel ly-avinged rates of 5.7 , 6.0, 8.7 , 1.8, and 
0.2* per year respectively at the mid-point of the 
three-year period of the Misuregwnts. 

J. Geophys. Roe., Green, Paper 3COA74 

HI! Chnmlral rnpnilMnn and rli«al<-«1 Inrrr- 
■u l lune 

THE I’H- IftlOBIri 9TET Of ANtnonnVlFNir Ni-WTItAKE 
IlYliRiliJARBuNS IN THK TROP05FIIHF 

0. A. Bruwar (Syxrcna and Appliod Science, Carp., 

17 Rciasrcl- Hr., Hnmptau, VA 2Mi) T. I, 

AuguacHU-in and J. b. !<rvlnu 

The pholouhaalecrv nf anchropogenlcal ly- 
cmlctcd nuiDethuu hydrocarbon* (KMHC*) was 
sludlod by (I) dav cl Piling a chemical aarhaaln 
whlrh Inctiidca Iho ruartlc-na of aschrapogenically 
emitted KHITb end (hair assoetetnil tnccrmadlotee 
falkosy and alkylporaxy r, Heals, aldohydai, 
paroxyncntylnitrato (PAN)t with both hydrocarbon 
and Lnorgnnlc npecloa, and (2] performing model 
calculations with tha machni lee using a one- 
dleunolnnnl photochemical eolnl of tho tropa- 
spliaro. Calculattona rnpruaanC ch* region he- 
twonn 30°N and 60°N latitude. Tlie IncLualan of 
the chrmldtry or NHHC apncloa with abort II fe- 
tlmpu sgnliuit chtnjcnl deitrueLlon provldod 
decal Ltd information about bath tho prof Lies of 
■hnrt-livod NMIIC npcclen ond Iho ovorall KW1C 
chemistry. Burfncu concent rat lona of «mlU*d 
hydros arbuno, Ni^, and 11110} ware wall aimulatad. 

(Inly nllRhc changae In the prof 1 loa uf OH, IKIj, 

HO and UNO, wora obtained when the URIC chniatry 
woe Included. Tho inorganic nitrogen budget Is 
eat significantly altnrcd by the tnclualon at 
NHIIC chcolatty. Tha eonaitlvlty or tha FAD 
profile to chnngae In the magoLtudas of NHHC 
aaleeiona and to the introduction of a hetero- 
geneous loss term to eloulata advert Ion was also 
iBaenand. Advaction may bn an Important removal 
proton for FAN In tha mid- Latitudes, 

J, Geaphys. Re*., Grenn, Paper JCOS52 

3720 Climatology 

A SIMPLE B8BR0Y BALANCE K0DCL REBOLVIIU IBB SEASON'S AND 
THI CtnrriHZNTSl APPLICATION TO THI A3TRQIKMICAL theort 
or THE ICR AOE9 

0. R. North, J. 0. Kengsl, D. A. Btart {BABA/Ooddard 
Spat a Plight Canter, Geeenbelt, Maryland, 20771). 

A osa level (aeaenel energy -be Lance climate model 
which baa explicit rwo-dleenalonel Und-ees geography 
le lDtcoduced end Its properties analysed, Ilia agdel 
distinguishes land from «*a aurfeeea strictly by Tha 
local thermal inertia seployod. The traoiport la 
gnvenad by e amoath latitude dependant dlffuelon 
maehenlea, Tha model'e seiaonal cycle la solved for 


Physics of the Solid Earth 

Vol ume 18, Number 10 

b.., uflvsai^r ol Yuriy Vladimirovich Riznlcbenko 


iBnv u JwreUcal aspects of the Hnematio lnterpretaUon of selsmip data 
on an 5%®’* Sharafuldlnov Y. A. Somo relationships between velocity funefl- 

ijfy jJ™ travel time curve ,,,,,,, > 

N^ayev A. V., Rlzniohenko 0. Yu. Scattering and attenuation of 

'llofYi, if 1 to Earth’s crust . • * * - ■ 

... Obloglna T. I. A method for evaluating the attenuation from re- 


st elamf? Pav! °V p A. A., Khanutinn B. V. Model Btudiea of shear-fault indu 
Sboy ev y Mn Wav ® and permanent strain . . • .• 

Ku ^alng Dynftrai ° prooesses In the rock mass around. ? deep -undergroupa 

patterns oi aftershock deformations jn the stomjj wthguike 

p «»a£hta r' f 8r S ,k 'v. StatiaU^al analysis of the EuropUn eMth^akes . - 

U^Sa ^ Puatovl teaks B. G. Sefemlolty studies .-.of- the Eastern Qa^pat- 

ahakSSniV^-* »«r*oybv K. 'm!, Ktayapi’a % Ah DiAfnlnfli b! V. Comparative 
^*olehenir^v 611 “^ ys ^ 80 m e structures In; Tajikistan .■= ‘V)"' 

» vaTv D ?' y- > S^dleya ,0. \ n Knehey O: A, Mlkhayjova K, ..VaaUyf; 

"e»*Beoy pastel deformations ■ id tbp- 8oiAJlU< ^ »• 

' in ahi dv inl, BJe ? ma ^“y^v Sc Klu, Lukk-A. /A*. Ypnga S-. D; Some .j»eWpP?a 
li^laffae eTI aalemo tectonic deformations of rpex ina^a 
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with end wlthour Ice feedback. In each cue gaud 
egresmsnt with reel date ti accomplished etch mlntnlel 
tuning of ch« adjustable parameters. Ths model 
sensitivity For small solar constant changes la In 
agresasnt with that ol athsr accepted models. However, 
whan Che aolar constant la lawsrad a few percent, the 
Icecap grots dlecont Inanely Iran covering Graenlead 
and vicinity to a ilia three tlmti larger end meetly 
Into Northern Canada, A similar discontinuous growth 
occurs when the orbital elements are changed to favor 
cool aianars In the Northern Hemisphere. This dis- 
continuous leniLtlelty 1* discussed In tha contaii ol 
the Wlenkovltch theory of tha Ice egos and tha 
aesactstad branch iirumlura la ehtrwn lo b* one logon* 
to the so csLltd "email lea-cap" Inlcablllty known 
fren simpler mu da la . Although Lhe discontinuity In 
•anaitlvlty la aamewbat conjectural, both linear and 
nonlinear modal! have their largest sensitivity to 
orbital parameter changes In cha northern pnrtlans 
of the large continents; In tha western hemisphere 
this also corresponds to the tee sheet boundary, 
suggesting that the Land-sea conf Iguratlan 1 b crucial 
to large glider growth Irrespective of mol aru to 
budgets . Other expsrtmenis and lapllcetlon* Its also 
discussed. (Cltmic* modeling, cllnste change, 
Ouarcarnery climate! . 

J, CojphvB. Ras, , Groan, Papar 3>30663 

J735 Electric*! fhenonena (Llijhlnlnm 

THE PCAl ELECTWIWWIi: WNER MDIAItr- L lr.HTfl I nr. 

HE TURN SIRObES 

E. Philip ii Her ar.-l Cham.mlng 'iuo 

InS(l7li»C .I|i Alnvifni't'C IliHt.Ci, (hi.'-rb ;i fn .• f 

At. :.■»<, TuCSi'M, At. , fit. ’I 

The i Ad I a 1 1 on riel J- that are produced by dluant 

llghtnin-j rcLurn vtio)« il'»0!l always paa) within 
a fow mltroieconds after the oncet of the field; 
and, therefore, the pea) field Is produced at a tine 
when the anoke li still close lo tha ground. Estim- 
ate of Lhe total electromagnetic (Ed) power that is 
radiated et tha time of tha peak Field hive been mide 
hv (nte-r.Hr- the “9-nMr« -erlnr of -narr,rp.| rjdl*. 
Mon liul-Ja u»er ar, .lugn.ai, non.i'.pr.er real surface 
that Is centered on the IlghLnlng source, a c Cur. I no 
that ground losses are negligible, values of the 
pea) fl power from first and subsequent strokes have 
means end standard deviations of Jilt 10“ and 3Hil0‘ 
U, respectively. Ihe average peal F.U power that Is 
radiated by subsequent strokes Is about 2 orders of 
magnitude larger than the total optical power Lhat Is 
radiated by these same strokes at the lime or the 
peak field; hence, an upper Unit to the radl*t!vs 
efficiency or o subsequent stroke at this time Is on 
the order of U or less. If we assure that the peak 
[U power Is radiated when the stroke current peaks 
near the ground, then we Infer that, at the time of 
the initial current peak, (a) the total voltage drop 
on the currant carrying channel suet ba at least 2 
to 7x10* V In first itrokes end l to 4tl0' V In 
subsequent strokes; (b) the total resistance of the 
current -carrying channel rest be et least 6 to 20 il 
In first strokes and 9 to 35 n in subsequent strolas; 
and, (c) tha energy that Is going Into the tarnation 
Of the tip of the chinnel must be et lust 10’ to L0 1 
J per peter. 

J. Gsaphya. Han., Groan, Paper 3CG0IU 

1770 lurtlolaa and oarcaala 

TAB ATMOSPHERIC ARHOSOL SVBTMi AH OVERVIEW 

J, H. PiDapnxo (Division of Marina and 

Atmospheric Chamistiy, University at Miami, 

Miami, Florida 1214RI, R. J. Cbaxlaon, V. 
Nabasn, B. Jaanlaka, A. C. Dalamy, J. MaysiS, M. 

EoLlar and k. Ratio 

Astoaois mould play a arltlasl tola in many 
prociaaas which Impaat on our litas althar 
led! raatly le.g., alisatsl or dlnatly (a.«., 
hsalth). how* war, ear ability to assess theme 
possible impacts is oanstrslnsd by m limited 
knowledge of the physical and ohaalca! 
proper tiss of aoxoaola, bath amthrapogMao and 
na Carol, This daflcloucy is sttrlbiatabls lo 
part to Uis face tint aerosol* or* tha and 
produce of a vast array of ehamloal and physical 
processes, Conisqdsntly. ths proper Use of ths 
aerosol eon exhibit a great deal of variability 
In both time and ipso*. Pur thv roars, scat 
asrasol stadias have focused on asasuxamsats or 
a singls amrosol ahraatsrlsilo such M 
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roeposttion or also dlskrlbuttoo. Much 
Inf or nation Is generally not useful for ths 
aiaaisoont of Isipaots baaauaa ths dagtao of 
ispeot nay dapsnd oa tha integral properties of 
the aerosol — fn aaaaple, tha serosal 
wipisltlni as a function of particle alls. In 
this orervim*. ws dtseusa vacant work oa 
slxoiphsTla aorosols that tllustratas ths 
coo pie. nature ol tha aasmsol chwnlcal and 
physical ayatas and ua suggst itietaqlsa for 
future research, A major cone 1 union is that ran 
his hid a gimat impact on tno global tulgsM of 
curtain ipooLaa, * socially sulfur and nitrogen, 
that play a Aolusl rots in tha atnosphotke 
aeroaa] uystan. Tbasa changae could cancsivaDly 
affect cllsata. Lsrgi scats Impacts ara Implied 
Baaauaa It naa rscaatly bosn deronssratad that 
natural and follutant aorosol eplaodos coa bo 
propogited oval groat die tineas. Uousvac, at 
ptasanc than la no avldanca linking 
an thi opaganlc activities with a pcnlatant 
increase In aatosoi ooDCont rat ions oi a global 
scale. A M]u pioblea in aasaalng van's lopect 
an tha aUoiFherle aaroaol syaiao and on global 
budgets le the absence oi aaroaol oafiauranants 
In racvXu marina and comtlnant*] areas. mit 
daarth ii osyacialiy acute for tha iwcnern 
harlspheis whara wo could agecc natural lu'iirit 
u. pradMlTiau because of the nlfillujly lu- 
love) ol industrial devalopront an] amrir 
utillratlcn, lAotmscla, atDC-npheric chonistty, 
el irate I. 

Rev. Ccophre ■ 4ps^S Phye . , Input JRIJfl 

3770 f-jr Lie I at ind Aerosols 

THE FUXC T ION AND REiPf'Nil Of AN IMFPOVED ITPATO'iPhERIC 
CONDEIISATIOH NIJCIEU: COURIER 

J. C. ui Isonlf'arilcle Technology laboratcry, Urlvei'il'.* 
of Htnnascia,UI Church Street 5 E, Minneapolis .FC(.E.545b) 

J. H. H/un and E. D. BlAdthssr 

An improved cordon s»t1on nucleus counter (CMC) for use 
In IM stratosphere fa described, the University of 
".( nixyul* ' HC i'A-CIIL; MS A seq'jxr.tls'. Sd'.-jrit«r |t'4 
condenser and used n-6ut>l Alcohol as ino noising fluid. 
The use of a ccaxIa! sAiuriior flew. wHii me aerosol 
sample In the center end filtered, aitoho! vapor- laden 
Af i Around It, spseds the response of this initruoant 
and ingM-ovas the stability of Its response as pressure 
changes . 

The counting efficiency of the UKCHC has studied as a 
function of particle size and pressure. The UHCHC 
provides an accurate me** u re of subtil cron aerosol 
concentration as long as the number distribution of 
Lha Aerosol Is net dcnl noted by sub-0. Olur dlaoisier 
PA rile lei. Ths response of the UMCNC is conparad Lo 
that of aLhar itra telpher l c condensation nucleus counters, 
and the results of A (near) comparison with a balloon- 
borne condensation nucleus counter are presented. Tha 
UHCNC has operated 14 times on a NASA U-2 aircraft at 
altitudes fron 8 to 21.5 km. (Particles and aorosols, 
Instrimenu and techniques] 

J, Qtsphya. Has,, Crain, Papar 3C0626 

3799 Gonanl (AtMipherfc naasurenentl ) 

THE ATMOSPHERIC LIFETIME EXPERIMENT, III: LIFET1NE 
METHODOLOGY AND APPLICATION TO THREE YEARS OF CFClj 
DATA 

D,H. Cunnold (School of Geophysical Sciences, Georgia 
Institute of Technology, Atlanta, Georgia and CAP, 
Incorporated, Atlanta, Georgia), R.G, Prlnn. R.A. 
Aasaissen, P.G. Slmunls, F.R. Alyas, C.A. Cardellno, 

A.J. Crawford, P.J. Fraser, and R.D. Rolen 
Heaiurenents af Ui* Atmospheric concentration or 
CFCI 3 at five renote sites by gas chromatography for 
July 1978-juie 1981 are reported. Ihe globally- 
averaged nixing ratio of CFCI 3 In the lower troposphere 
mi January I, 1980 Is estimated to have been 188 pptv 
and to hive been increaslnp 5.78 annually. An opllNl 
eitlnatloa procedure Mbldi Includes a 9-box modal of 
tha atnoiphere and which Is used to estimate the 
lifatlnes of this and other simultaneously measured 
chlorocirbons Is described, lha measured taporal 
trend of CFCls Indicates a lifetime of 83 years while 
the total global content estimated from the CFClj data 
Indicates 1 II tat Ins of 70 years, these two analysis 
techniques provide two relatively Independent estimates 
of lifetime uid eey be combined to yield a ma claim 
likelihood CFClj TI tails* estimate for January I. 1980 
or 78 years. 

J. Gaaphgra. Raa., Gnu, Paper JCH669 


Edited by G. PAlmaSOO with RWi Gbdler, . , 

P. Mohr, R.J, Biidwflll, and G.E. Slgvalda^on 

Ai Study of the World Rift System : 

Emphasizes comparative studies of various physical aspects of known rift ' 
systems. The introductory papef provides a ^much needed overview of the history 
pf the rift' studies wdridwjde. Paper topics range from (potind deformation, . . 
seismicity, gravity and heat flow, to' thoughts- on unsolved : problems of the 
continental rifts! 'i ' * ' ['■ 

This collectibn of 17 papers 18 a valuable source of Information for present and ' 
futura studies, Of vital Interest lo both student and researcherl ; ; , 
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